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POLYPOLE CABLE COUPLERS! 


Moulding techniques ensure a tough, permanent, 
moisture-resistant assembly which virtually eliminates 
the possibility of conductor breakages at the coupler 


Screwed lock rings provide forced engagement and 
withdrawal. ‘The overall metal housing is replaceable 
if damaged 


The cable itself is designed with a symmetrical cross 
section to provide the greatest reliability during 
handling 


Ihe conductors are embedded in the moulding in the 
ame geometric formation as in the cable so that each 
contributes to the strength of the connection 


Soth panel mounting and cable couplers can be 
supplied with insulated tails and cable lengths re- 


spectively cut to meet individual requirement: 
Bh 
4 
BRITISH INSULATED CALLENDER’S CABLES LIMITED 
2! BLOOMSBURY STREET, LONDON, W.C.I 
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in action .. 


The checking of a busbar installation in a large steel 
works is an interesting example of the important contribution 
of the world-famous AvoMeter to the maintenance of electrical 
power plant. AvoMeters will be found wherever electricity is 
used in industry. 


Model 40 
; ANWOME TE 


A self-contained multi-range The instrument is compact and 
A.C./D.C. instrument providing portable, and is protected by an 
40 ranges of direct readings of automatic cut-out against damage 
current, voltage and resistance through the inadvertent applica 
ona 5-inch hand calibrated scale tion of overload. 

fitted with an  anti-parallax 

mirror. Range selection is by Power Factor and reactive kV.A 
two rotary switches, for A.C, can be measured in A.C, circuits 
and D.C. respectively, and a by means of an external accessory 
press button provides additional (the Universal AvoMeter Power 
ranges by halving the current Factor & Wattage Unit). 

and voltage ranges shown on the 

switch knobs. The total resistance 

of the meter is 200,000 ohms 


p ---you car depeoxmd or 


List Price 
£19; 10s. 
Sole Proprietors and Manufocturers »— 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
AVOCET HOUSE + 92-96 VAUXHALL BRIDGE ROAD + LONDON - S.W.!. Telephone: ViCtoria 3404 (9 lines) 


Suflex 
k; 


and miniaturisation 


ai’ 


Chis handsome Great Dane is a gloomy Dane 


¥ 
7 
Demands are so stringent—he just doesn’t fit in. 
oo) 


But practically any space at all is snug for 
this pocket-sized Mexican, the Chihuahua 
pronounced Chihuahua, or any old way, he doesn’t care). 
If you are driven despondent by problems of size and weight, 


you could not do better than contact Suflex. 


Sufiex Polystyrene Capacitors 


* High insulation resistance 
© Low dielectric loss 
*® Good capacitance stability 


A quality component which may be economically 


used in commercial equipment 


BAKER STREET, LONDON W Telephone: WELbeck 0791 Cables: Sufiex, London 
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QY3-65 


V.H.F. POWER TETRODE 


er 
= 


This new tetrode, the QY3-65, embodies a similar Relatively high outputs can be obtained from the 
technique and construction to the Mullard range QY3-65 at low anode voltages, and its quick heat 
of all-glass transmitting valves which are already ing filament allows power consumption during 
well established in communications and industry. standby to be reduced to a minimum, 

It has an anode dissipation of 65 watts and a Write for detailed information on this valve, power 
maximum frequency of 250 Mc/s and is directly triodes and other tetrodes made by Mullard. 
interchangeable with the American 4-65A. 


MAXIMUM OPERATING CONDITIONS (CLASS C AMPLIFIER) AT SO Mes 


T 
Type b 


Maximum 
T T T r frequency at 
a | Vel ', ‘gt in P reduced ratings 
(VY) | (¥) | (mA) | ima) (Mc/s) 


QY3-65 (CV1905) TETRODE | | uns 


cvi924) TRIODE 
QY3-125 (CV21 30) TETRODE 


TETRODE 


Mull ard MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., (Mullard) 
CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, WC? “7 


mMvTis4 
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use 


| SenlerCel 
(Convertors selenium 


rectifiers 


‘* Wireless World X (May 1954 issue) 


a> recommended in the 


from a rans ire rectifiers designed 


for domestic Radio and Television receiver : 


types RMO and RM 1 are recommended for 
use in T.V. Band II] Converter 


It may be covenient to uss type DRM1; an 
assembly of two RMI rectifiers on a spindle 
ind bra Ket 


RECTIFIERS 


Send for Brochure 
F/SRT.9 


\ Standard Telephones and Cables Limited 


tered Office onnaught Howse, Aldwych, W.C.2 


RECTIFIER DIVISION: Edinburgh Way, Harlow 


T 


A 


elephone: Harlow 268 slegrams: Sentercel, Harlow, Essex 
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not Td ‘port’ 


Yes—that is the question! And a very important question, too. For portability 
na Tape Recorder isn’t always an advantage. It can, indeed, prove a costly handicap 
f valuable — and irreplaceable — recording opportunities are lost because the instrument 

not set up for immediate use 

So, if it is not your intention to carry your Tape Recorder around, we know you'll 

interested in the new Ferrograph ‘66’. Tape Recording is no longer something to 
amuse (and amaze) your friends. It’s a serious business—an opportunity to capture 
for your future enjoyment the spine-tingling glories of great music. And you'll do it 
with greater certainty if your Recorder is always ready for instant use Model 66.N 

By the omission of an inbuilt loudspeaker it has been possible — without sacrificing 33° & 75" ps 

of its many valuable features —to design the Ferrograph ‘66’ so that its main 84 gns. 
eplate substantially overlaps the high fidelity amplifier beneath it. Thus, it is child’s 
to fit it into a console, a desk, a bookcase, or, in fact, any suitable piece of furniture Model 66.H 
or contemporary design. All that is necessary is to provide a wood surround 74” & IS’ ps 
opening 1¢ 16)” on which it can be mounted. If a single drawer is too 88 ns 
an adjacent pair can be easily converted for the same purpos« gns. 
basically a series 2 Ferrograph in a new form, is a most versatile instru- (including 1750 ft. Ferrotape 
mounting it alongside a turntable and an F.M. tuner, you can have at the turn on 84" reel) 
recording from the three sources of microphone, 
kup with the added advantage of using the 
hi-fi amplifier separately for disc-playing or 
sired 
attractively finished in gold bronze with cream CrrO Ka 
accessories, the ensemble will readily harmonise 
yst luxurious surroundings and permit tape re- 


id playing at its best to be always available at the ‘66 4 99 
a switch & 


BRITISH FERROGRAPH RECORDER CO. LTD 
131 SLOANE STREET - LONDON - S.W.1 - Tel: SLOANE 2214/5 and 1510 


In the 
a O RANGE 
O 


15 c/s to 50,000 c's 


Advance 


TEST EQUIPMENT 


ly priced models, in 
common with the omoprehnensiv« Advance ” 
range which ompletely covers trom Audio 
to U.H.] h earned a reputation second 


to-none the world over for accuracy, simp! 


city 1n t ind consistent reliabilit 


FOR THE COMMUNICATIONS ENGINEER 


RIK: NAL GENERATOR 


(Lover trom WI.O00 « in three rang 


Accuracy l 


Output on 
tinuously variabl into 600 ohm 

IW (0.25-25 db, output imped 

approximating to OUU ohms over the whe 
range Maximum output into 5 ohm 

greater than {W 


LIST PRICE IN 


£35 12s. 
Type J2 *'" but 


wit 


ADVANCE COMPONENTS LTD., 


Telephone 


FOR THE AUDIO ENGINEER 


| HI Coe GENERATOR 


catia 


overs from 15-50,000 c/s in three ranges 
[his model is characterised by its extremely 
low distortion and level output over the 
entire range Accuracy l l c/s 
Output from 200 micro-volts to 20 volts with 
an accuracy of + 2 db 


STABLE OUTPUT 
OVER FULL RANGE 


SINE OR SQUARE 
WAVE OUTPUT 


DISTORTION LESS THAN 
1°, AT 1,000 ¢/s 


LIST PRICE IN U.K. £28 


technica/ details in Leaflet WI/6 


ROEBUCK ROAD, HAINAULT, ESSEX 


HAinault 


4444 
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THE GARRARD MODEL 301 TRANSCRIPTION MOTOR 


The Garrard Model 301 Transcription Motor is recognised as supreme in 
its class. With its introduction a hitherto unattainable standard in the 
manufacture of High Fidelity Gramophone Components has been reached 
Features that the enthusiast will appreciate are the suppression of switch 
clicks, the extra heavy balanced turntable and the very fine degrees of speed 
control available all three speeds, 78, 45 and 33} r.p.m., can be adjusted 
by approximately 

Wow and Flutter have been red to the minimum, being less than 
0.2°,, and less than 0.05 respectively The unit is equipped for dual 
voltage ranges of 100 to 130 and 200 to 250 volts, 50 or 60 cycles according 
to the motor pull y fitted 

The Model 301 is finished in high quality grey tone enamel, is fully 
tropicalised and is supplied complete with a plastic stroboscope, a tube of 
special grease, all fixing screws, washers, template and instruction manual 

see your Dealer now 


THE GARRARD ENGINEERING 
AND MANUFACTURING CO., LTD. 


Swindon, Wilts, England 


Wiretess Worip APRIL, 1956 


THE SPEARS-LAMINA SHELL 


The SPEARS-LAMINA plywood shell has four complete right angles, 
pre-formed without cutting, steaming or stressing, and giving immense 
strength to the structure. The shell is made in thicknesses from 2 milli- 
metres to 2 inches, radii from din. upwards, dimensions from a few inches 
to 6 feet every way. Besides rectangles, any shape can be made which does 
not include a concavity. Minimum quantities are 10,000 of a pattern, and 
delivery at the rate of 500 to 5,000 per week. 


The shell is especially well adapted for the Radio and Television industries, 
and experience indicates that the cost of a cabinet can be easily halved by 
the use of this shell. Enquiries are invited from cabinet manufacturers. 


Special Notice 


The SPEARS-LAMINA Shell is manufactured by Matthew Spears and Company 
Limited, Kirkcaldy, under Mr. James Henderson's Patents. All proper 
steps will be taken to protect the Patent rights in the case of any apparent 
infringement 


MATTHEW SPEARS AND COMPANY LIMITED 


LAMINA WORKS - KIRKCALDY - SCOTLAND 


DUBILIER CAPACITOR 
0: 0005 MFD 
i8SKV.DC.WKG 

MADE IN ENGLAND 

KF 


PLASTIC CASE 
ELIMINATES 
CORONA EFFECTS 


HERMETICALLY 
SEALED 


SINGLE HOLE 
FIXING 
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E.H.T. GAPAGITOR 


Type 500 H.T. 
oil-filled capacitor 
in non-metallic case 


Terminations 
Tube Size 


D.C. Rating 
70° C. Wkg 


2.0 kV . 
40kV. | B80kv 0.0! uf 0.02 uF. | 0.03 iF. 
S.0kV. | 10.0kV 0.0075 uF 0.015 uF 0.02 uF 
B.0kV. | 16.0kV 0.002 uF 0.005 uF. | 0.0075 uF. 
10.0 kV 20.0kV. | 0.0015 uF 0.003 uF 0.005 uF. 
12.0kV. | 24.0kV 0.00! uF 0.002 uF. | 0.003 uF. 
15.0 kV 30.0kV. | 0.0007 uF 0.0015 uF 0.002 uF. 
18.0kV. | 36.0kV. | 0.0005 uF 0.00! uF. 0.0015 uF. 
20.0kV. | 40.0kV. | 0.0003 uF 0.0007 uF 0.00! uF. 
25.0kV. | SOOkV. | 0.0002 uF. | 0.0005 uF 0.00075 yF. 
30.0 kV 


The capacitance value is a nominal maximum for a given tube size and 
voltage rating, capacitance tolerance + 20% 


DU Ba ETR 


DUBILIER CONDENSER CO. (1925) LTD 


DUCON WORKS, VICTORIA RD., NORTH ACTON, W.2. Telephone: ACORN 2241. Telegrams: HIVOLTCON, WESPHONE, LONDON 
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Better Listening... 
with E-A°’R Amplifiers 


tL. A.R's wide experience in the field of sound-reproducing 
equipment has made possible the introduction of a range 
of Amplifiers able to satisfy the most exacting require- 
ments, yet priced within the reach of all. 


The principal features of the E.A.R Three-Nine-Five Am- 
plifier based on a circuit developed by Mullard can be sum- 
marised as follows 


\ + pliase f n tt 

( att atachitole frequ range 

' rmvodul I hum n ’ © leve 
at “ t Adequate power itput 1 
i t 6:3 llow peak passages to be 

is reproduced wit but over 

! respor leonacl 

' an Low ulput tan t 
‘ nal { | ule elect l lampir 
ra ’ for the loudspenker system 


These claims are amply supported by a technical specifi 
45 gns. ition which creates a new standard of performance for 


commercially produced amplifiers 


Brief Technical Details—E-A‘R Three-Nine-Five Amplifier 


7 gf CONTROL UN 
ee ws { The Control Unit bas five controls: inpu 
mat elector tu bois and tretle nil 
, ! tilt ite I position ni 
i ' fon the input for record playback 
wv for LP. being based on POTAA 
be 1 the ne for standard on the guested 
' en | ! ristic Mr najorit 
{ ' f relent ers are 1 velit vor 
i" tI {1LA.A. characteristic and 
‘ ufficientt | i 
‘ i j ' t compensat for t) 
t ft ' } lieiou ft j 
} { | range tor trols aveailabyl Vi} tilt 
0 i itch |} sition > | KK 


° > . . e ° . ° e ° e * . _ . * ° * * 


the Six-Ten-P shown here features a 10-watt amplifier 
with very low distortion (less than 0.2", total harmonics 
re) together with a separate control unit enabling all types of 
pickups to be used, including low sensitivity variable 
. reluctance heads 

oO oO 2 rhe control unit, developed by E.A.R, employs two of 

} oO @ the latest low-noise pentodes (EFS6) with negative 
E‘A’R Six-Ten-f feedback loops The wide range tone controls are fully 


adequate to compensate for any variation in acousti« 
23 gns. conditions. 33 gus 


Other Amplifiers in the E-A-R Range 
SIX-TEN FIVE-TEN 


SEVEN-FIFTY 


POWER OUTI wa f POWER OUTE 4 wee 
19 gns. 18 gns. 9 gns. 
Produced by the makers of E-A‘-R Gramophone 
Write for full details of AR A fie 


AMPLIFIER DIVISION 
KLECTRIE AUDIO REPRODUCERS LTD. 
THE SQUARE - ISLEWORTH - MIDDx Tele 


PY 


6 CHANNEL 


_ ~*V.ALF. RADIO TELEPHONE 


a 


red pe See ee 


Automatic Telephone and Electric Co. Ltd., designers and suppliers of the 
orld’s largest V.H.F. Harbour Communication Scheme, offer you the 
t efficient form of communications, ashore and afloat 
Che new Frequency Modulated V.H.F. equipment can operate on the 
ee international frequencies and up to three additional channels 
in the 156.0 to 156.9 Mc s band. 
[hese international Frequencies are in accordance with the recommendations 
f the Baltic and North Sea Radiotelephone Conference 1955 at 
which an informal agreement on the future of maritime 
V.H.F. was reached 


THE INTERNATIONAL CHANNELS ARE : 
SAFETY ; ove chenmeesoerysececn OUD Beal 
DOCK & HARBOUR SERVICE 156.6 Me/s 
ENZE GEEEE s ct ct tl . 156.3 Me/s 


For full details of the new equipment, please write to 


AUTOMATIC TELEPHONE & ELECTRIC co. 


RADIO & TRANSMISSION DIVIS 


1RUNDEL ST* LONDON W.C.2 Telephone: Tem B 1262. Telegram ’ rexl 
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> Brochure W.W sent. or demonstrat t your own Work 


Dp crass nani PRODUCTS (GT. BRITAIN) LIMITED 


don Sales Office. 60 KINGLY STREET ONDON, W Te REGente 2517 & 25 


Norks: § TTISH INDUSTRIAL ESTATE PORT GLA ; WV TLANEI 
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a 
stampede 


of wild 
elephants ? 


No, just the larva of a common moth eating its dinner! And 


what has this to do with loudspeaker 
Just this—in sound reproduction mology 

real progress can only be achieved 
the design 


For more than 


and manufacture of loudspeaker outstanding 


testimony to the progress which 


} 


LOUD-SPEAKER MANUFA 


REPRODUCERS AND AMPLIFIERS Liv 
WOLVERHAMPTON 


ENGLAND 


VISON CONTROL DESK 
B.B.C. TELEVISION SERVICE LIME GROVE. 


Constructed by LOCKWOOD and Designed in 


Conjunction with the B.B.C. Planning & Installation 
Dept 


Photograph By Permission 
THE BRITISH BROADCASTING CORPORATION 


AND 


THE LOCKWOOD 


Standard Loudspeaker Cabinet 


ACCEPTED AS A STANDAR TOR HIGH QUALITY REPRODUCTION 
BY BROADCASTING TELEVISION AND RECORD NG STUDIOS 


1S RECENTLY DEMONSTRATED AT. THE 
onvov AUDIO FAIR 


WITH 


THE PLESSEY |!ONOPHONE 
THE PLESSEY CO. LTD. ILFORD, ESSEX 


AND 


THE KELLY RIBBON SPEAKER 


THERMION C PRODUCTS LTD. SOUTHAMPTON 


LOCKWOOD & CO. (WOODWORKERS) LID. LOWLANDS ROAD, HARROW, MDX. 


The first of the Elac 
ae 99 
ELMAG 
Series of 

High Fidelity Units 


9 x 5 Elliptical Speaker 
Type 59T. 


This unic is designed to give good quality at domestic volumes, 
it can be operated successfully in conjunction with a normally good 
receiver 

Where a Power Amplifier of the Mullard 510 or similar type is 
contemplated 4 units are recommended. Suggestions for cabinet 


Jesigns are available on application 


Fiux Density, 8000 gauss (27,500 Maxwells) Frequency 
Response 40-!2,000 


RETAIL PRICE 38 2 inc. Tax 
With Transformer 49 4 inc. Tax 


@q) 
J-A 
—iza 

ELECTRO ACOUSTIC INDUSTRIES LTD 


STAMFORD WORKS. BROAD LAWE TOT’ ' ENHAM, 1S «TEL TOTtenham 0505-9 
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*. MARCONI 


MULTI-CHANNEL SYSTEMS 


VHF radio-telephony was welcomed which, by employing frequency 
in its early days as an economic modulation to widen the bands, 
means of providing communi-_ provide up to 48 telephone chan- 
cation over terrain where the nels and are recognised as being 
cost and difficulty of erecting preferable to line systems in 
line or cable routes was pro- many instances on grounds of 
hibitive. Today Marconi’s have performance as well as installation 
developed multi-channel systems cost. 


WIRELESS WORLD 


COMPLETE COMMUNICATION 
SYSTEMS — all the world over 


Over 80 countries now have Marconi-equipped communication systems. Many of 


these are still giving trouble-free service after more than 20 years in operation. 


- The lifeline of communication 
is in experienced hands 


* MARCONI 


Complete Communication Systems 


MAKCONI’'S WIRELESS TELEFGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 


Dube type 'O3A hasthe following attractive leatures:— 


TheG.1 l4in. Cathode Ray 
1) Improved tube life and 3) A high reflectance aluminium 
reliability backing to the fluorescent screen 
; giving: 
2) A narrow beam angle triode ‘ 
(a) i) increase in picture 


uv “ y* 
villh wivinig brightness. 


(a) Uniform focus over the (b) High contrast daylight 

Viewing 
entire screen area, t 
(c) Complete elimination of ion 


Price £14.15 .0 (b) Small spot size. burn from both positive and 


(c) Freedom from astigmatism, negative ions, 


P. Tax £6. 18. | 


KINGSWAY, LONDON, W.C.2 
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Lo 


Soldering operations are not notably glamorous — but 
how much depends on the efficiency and economy with 
depends which they are carried out! Always the quality and 
dependability of your own products. Often, in the long 


run, the difference between profit and loss. 


By relying on EN 


ire banking 


* 
main 
contents 


ENT HOV EN soos rnooucrs 


ENTHOVEN SOLDERS LTD., 69 UPPER THAMES STREET, LONDON, E.C.4. MANSION HOUSE 4533 
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| a, & 
Protection) against damage 


| o | 
from IMPACT| and VIBRATION 
aI # # ; 


| 
| 
| 
| 


BARRY MOUNT Cup -type 


Isolators are designed primarily 
to absorb high-impact shocks 
with concurrent isolation of 
frequencies above 40 ¢.p.s. and 


general sound isolation. Utilisation 


of rubber in compression with 
substantially equal stiffness in 
all directions provides a smooth 
load-detlection curve 

Lead ratings indicated for Mobile 


Applications (including shipboard 


installations) are such as to™ 
ensure a vertical natural 
frequency between 25 ond 
35 <.p.s. The design and 
assembly of the metal parts 


are such that they are self 


captivating for maximum 3 & * MOBILE electronic and 
security. Samples are available 2 * Se electrical equipment. 


Soe 2 Tp x MILITARY and GUIDED 
MISSILE instrumentation. 


w& SHIPBORNE sensitive equipment. 


tw PROVIDING the optimum 

___ combination of impact isolation, ._—_J 
vibration isolation, noise reduction, 
stability for the mounted unit. 


oO 


Write for technical bullet CB2b 


CEMENTATION (MUFFELITE) LTD., 39 VICTORIA STREET, LONDON, S.W.1 
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PHYSICAL SOCIETY 1956 


Cinema-Television Limited announce the first demonstrations of four 


new instruments which will be given at the above exhibition. 


HIGH SPEED OSCILLOSCOPE 


Employing a new 5” diameter ‘ Cintel’ tube this oscilloscope is 
designed for repetitive and single shot pulse examination and has 
a frequency response extending to 500Mc/s. Sensitivity 50V/inch. 
Maximum writing speed 50 inches/usec 


DECIMICROSECOND CHRONOMETER 


A high speed chronometer for measuring time in the range 0.1 25usec 
to Iusec in steps of 0.1 25sec. Indication of the measurement is 
given on seven panel mounted meters in decimal notation. 


ELECTRONIC PHOTOGRAPHIC PRINTER 


Designed to provide uniform contrast contact prints from variable 
density negatives without loss of information. 


SIGNAL TRACER 


A multi-purpose instrument designed on the well known ‘ Grid Dip’ 
principle. 


The following will also be demonstratea: 


Miniature Multi-channel Recording Equipment. 
Flying-Spot Microscope with Counter. 
Automatic Frequency Monitor 20Mc/s, 
and a range of specialized Cathode Ray Tubes. 


CINEMA 


WORSLEY BRIDGE ROAD LONDON $.E.26 
HITHER GREEN 4600 


CATHODEON 


: : e < 
~ > ; Ai 


‘a 


Quartz Crystals Gee 


CONTRO 
Frequency Range, 2. 000 — 20,000 ke/s 


RE INVITED FOR OVERTONES U © 60 MCS, 


CATHODEON CRYSTALS LIMITED 


LINTON - CAMBRIDGESHIRE - Telephone LINTON 223 


tor smooth 


pro duction 


HINCHLEY ENGINEERING CO. LTD., DEVIZES. WILTSHIRE, «= = 
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4 INSTRUCTIONS : 


FLEXIBLE 
REMOTE CONTROL OUTFITS 


Our experience in the industrial field has indicated that there is a definite need for this type of 
outfit offering facilities for making prototype flexible remote controls as required. 

The two gauges of Remote Control flexible shafts in these outfits cover the range of torque load- 
ings required for « volume controls ¢ ali types of wave change switches e¢ condensers 
e all controls likely to be met in electronic, radio and television equipment. 


The outfits are reasonably priced and comprise 


No. 130 ,.130 in. dia.) for remote controls up to 4 n length £7. 0.0 
No. 150 (.150 in. dia.) for remote controls up to 6 in. length £7.10.0 


(For use without flexible casing) 


Wule 


co OF CREAT BRITA LTD 
INDBYUSTRIAL BIVISION 


The 5S. S$. White Company will 
be pleased to advise which 
Outfit ie most suitable for BRITANNIA WORKS, 25-31 ST. PANCRAS WAY, 
specific applications 
LONDON, N.wW! Telephone : EUSton 5393 
A detailed Parts List * available 
upon request 
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Precision Helays 


An extensive range 
of standard types 
always avaiiable 
for prompt delivery 


SPECIAL TYPES 
DESIGNED TO SUIT 
YOUR NEEDS 


sH909 04 ; 
pt 0) 9 , 
peer ot" KVU9 


~ eLECTRo 
_, »METHODS.. 


', yt 
i,9, KK 
2 re a 29056) LTD | 
WORLD-RENO TYPES © ie (OF STEVENAGE ) 


\ Now FREE 70 al// 


THE E-M TECHNICAL ADVISORY SERVICE 


Revardle lay problem mple ! 


Full technical data We theref 


I i j S to avail your 
and illustrated leaflets I irees of technical k ledge and practical expe 6} 
promptly forwarded the specialist. technicians of our Relay Division 


on request ! 


ELECTRO METHODS LTD. 12-36 CAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 780 


is 


Typed 
and Tabbed 


LAB Continuous 
Storage Units 


ws 
; 


bd 


Sq 
Nit 


, SAB pak STORAG, : 


Thousands of LAB Continuous Storage 
are daily solving the problem of 
gg py torage of the great range of resistors. 
FOR FREE UNIT CAPACITY Compact, and capable of storing up to 720 separate 
it Tinie: iad LLABpak make selection positive, simple 
Now that Ceramicaps, Histabs and 


OHM 


RESISTORS 


{ 
vr" ; irewound resistors have been added to the 


ize the usefulness of LABpak storage 
HIGH STABILITY RESISTORS ; 
T “om | 93 with any purchase of the LABpak range, 
are the complete answer to the 
oblems of small production units, 
etc. 


WIREWOUND RESISTORS sik 


MAKE UP YOUR ORDER TODAY — DELIVERY EX-STOCK 


All LABpak resistors are carded in ohmic 
rating and tolerance, colour indexed and 
easy selection. 


THE RADIO RESISTOR COMPANY LIMITED 


290 ABBEY GARDENS, LONDON, N.W,8 Telephone: Maida Vale 5522 


from every 
point of view 


“Frequentite” is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 


new components is a wise precaution. 


oben & PORCELAIN PRODUCTS LTD. 


ourpor »-Severn, Worcestershir Telepho Stourport I11. Telegrams: Steatain, Stourpo 


for the 
most uniform 


response 


Photo and 


APRIL, 1956 


Of all the different bases that are used for magnetic recording 
tapes, none can match the precise uniformity of cast cellulose 
acetate. ‘Scotch Boy 111’, with its cellulose acetate base, offers 
recordists the most exact uniformity of response that any tape can 
provide. ‘Scotch Boy rr1’ is the best of all tapes for high-precision 
recording, whether of voice, instrument, or mechanical sound. 
For laboratory experiments that require the utmost uniformity 


of response ‘Scotch Boy 111’ is the natural choice: at 1000 c/s its 


output variation within each reel is less than } db., and th 
variation from reel to reel is less than 4 db. ‘Scotch Boy rrr’ is 
used by the services for experiments that involve the precise 
measurement of mechanical and other sounds, and by sound 


technicians and expert recordists all over the world. 


Record on ‘Scotch Boy Ill’ 


-—the tape with the cellulose acetate base 


‘SCOTCH BOY 


MAGNETIC RECORDING TAPE 


MINNESOTA MINING & MANUFACTURING COMPANY LIMITED * LONDON * BIRMINGHAM : MANCHESTER: GLasaow 


rune Way, Exhibition Sew Wembley, Sedlend 


Telephone WEMbley 1212 Telegrams BEECEECEE 


W 


INSTRUMENTS 


X-BAND MICROWAVE 
WATTMETER — TYPE U.181 


\ feed-through torque ine wattmetelr 
for absolute mea irement of power in 
the wavelength range 3.05to0 3.45 ems 
It will measure power in the range 

| to LOOW or the equivalent mean of 
pulsed power Accuracy between 100 
inl 1O watts i - falling to 10 
it | watt. VSWK better than 0.9 


R.F. BRIDGE TYPE B.601l1 
15 Kce’'s TO 5 Mc's 


A highly accurate transformer ratio arm bridge 
for the measurement of capacitance resistance 
und inductance within the range 0.01 pF to 0.02 pF, 
109g to LOMO ind 0.5 pH to 50 mH It can be 
used to measure complex impedance balanced or 
unbalanced, or between any pair of terminals in 
delta formation 


Price £125 net 


VIDEO OSCILLATOR 
TYPE 0.22B 
\ portable instrument covering the rang 
1 Ke to LO Me with an output of 


10 dbs te 1) dbs on | volt p. to ) 
amplitude jilised to OO dbs over its full 


frequen y I rf It includes a 50 cp 
quare Wave output and faciliti for direc 


reading of the modulus of the load impedances 


£165 net ex works 
/ ET5S nel e7 works 


All WRITE OR TELEPHONI 


rHE WAYNE KERR LABORATORIES LTD NEW MALDEN SURREY MALDEN 2202 


REVOLUTIONARY 


in design— 
and performance! 


TYPE W9i 


HUNTS “THERMETIC” MIDGET METALLISED PAPER 
CAPACITORS WITH A TRUE HERMETIC SEAL 
FULLY APPROVED TO JOINT SERVICES STANDARD R.C.S.136/4 
CATEGORY 40/100, CLASS HLL. 
TEMPERATURE BRANAGE : 100°C to § 100°C 


ulthough of diminutive size, is an extraordinarily robus YWV97 STANDARD RANGE 
‘ ts are prone t ss in end connectior 
gene t siness. Such undesirable features are eliminate AP YF. DIMENSION 
17 by the special processes used and extreme care in manufact ; 
CAPACITOR UNIT 
fe e me 1 paper sed to w his unit which is made ¢ 
nt covering the astellated patters Rec 
a special nating material gives the 
( t perating te 
CASING 
H patent Jouble metal tube, sealed with the special ‘‘Thermeti« 
provides positive closure on the casing and lead entry, ensuring 
etic sealing 
INSULATION OF CASING 
pacitors are supplied without an insulating mediun 
ally requested they can be supplied wit! nN approved plasti 
reases the dimensions by 0.07" in leng and 0.03 
TERMINATIONS 
erminations are of 24 gauge tinned pt ) 
pecial attention is the ret 
s fully processed. Con tion is made to tl 
ying cooper spray to the metallising T gtail is saldered 
g a perfect connection of exce 
INDUCTANCE 
WV97 ermetic M dgets have a very high s« tO 
g figures are quoted as a guide 50 pF at 600 volts 
pacitance in the range, has a self resonant frequency 
At the other end of the range. 8 04 uF 200 volts, w 
m capacitance, it is 8.5 megacy< 
INSULATION: pogo ne gear 
easured at rking voltage at a temperature of 20 « 
pacitance in the range, 50 pF at 600 volts, has an ir 
e greater than 2,000,000 megohms The maximum capacita 
ge 0.04 uF at 200 volts, has an insulation resistance greater 
egohms, The intermediate capacitances are approximately jf 
POWER FACTOR 
at 1,000 cycles per second at 20 C 
CAPACITANCE TOLERANCE 
Standard 20°. Closer tolerances are available, fo 
exceeding 500 pf 


for the 
MAKERS OF ELECTRONIC EQUIPMENT 


A. H. Hunt (Capacitors) Ltd, Wandsworth 5.W.18-BAT 1083 


\ 
An snada: HUNT CAPACITORS (Canada) Ltd., AJAX, ONTARIO e A p ACI T 0 R S$ 


TRADE MARK OF RELIABILITY 


MORGANITE 
CARBON 
POTENTIOMETERS 


for the Services and all 
professional equipment 
applications 


TYPE H. . TYPE Bj. 


TYPE H. {4 watts sealed. The most re 
liable potentiometer for Services and special 
nts. Approved to RCL 122 

TYPE LH { watt sealed. For s 
applicat s. Approved to RCL 122 

supplied with or without locating peg r 
TYPE Bj. 1/10 watt sealed. Ideal for all 
miniature applications used on airborne 


radar and wherever size and weight are impor 
tant factors 


Manufacturers’ and export enquiries direct to 


MORCANITE RESISTORS LIMITED 


ee Bede Trading Estate, Jarrow, County Durham. 
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REAL HIGH FIDELITY at modest cost... 


* Manufacturer-to-Consumer policy saves you at least one-third cost ! 


We are now specialising in the supply of units for making up 
high-fidelity Radio and Record-reproducing Equipment for use 
Schools and Gramophone Societies 
for replacing in existing equipments and 


in the Home 
and single 
radiograms 
Our Chief Engineer, 


small Halls, 
items 


who is operating a Technical Guidance 


6 p.m., 


Send two 2 
Pounds. 


Service, is available daily, including Saturdays, from 16 a.m. to 
or will deal with enquiries by return of post 
illustrated Catalogue and Supplement will be a great boon to 
those desiring high quality equipment for modest expenditure. 
jd. stamps for your copy now. 


Our new 


It may well save you 


‘SYMPHONY ”" AMPLIFIER is a 3-channe!l 
Sram Radio Amplifier with astonishingly flexible 
You can litt the treble, the bass, or—and 
nique the middle frequencies to 
ear characteristics and the record or radio 
being heard it is thus possible to arrange 
y-response of the amplifier to a curve equal 
> the resultant curve of the other items in 
hat what finally registers in the brain is as 
s flexibility of control is even more impor 
linear response of the amplifier 
speaker, etc., are not linear Independent 
also fitted and special negative-feedback 
The Amplifier can accommodate a wide 
ords from old 78s to new L.P.s. Input is for 
kup of 0.1 v. output or more and there is 
(and power) for Radio Tuner. It is available 
1S ohms speakers. Price 11 gms. (carriage 
tted portable Stee! Cabinet, 2 gns. extra 


feature 


nomina 


‘SYMPHONY " AMPLIFIER as No. ! but 

O-wacte Push-pull triode output and triodes 

Woden mains and output transformers and 

t mages 3,75 and 15 ohms, Full provision 

T er. Competes with the most expensive 

the market yet costs only 16 gms. (carriage 
portable Steel Cabinet 2 gns. extra 


‘SYMPHONY” AMPLIFIERS 
CONTROL Both the 
ava abie witt all 


with REMOTE 

above model Amplifiers are 

controls on a separate Control Panel 

which simply plugs into che 

Amplifier proper to be sat in the 

whilst the controls are mounted 
Extra cost 2 gns. 


with up to flexible cable 


amplifier Enables the 
bottom of a cabinet 


onveniently higher up 


STUDIO AND DECCA 
PLIFIERS As 


precisely matct 


“ SYMPHONY” 
built-in 
these pickups 2 gns. extra. 


AM.- 


above but with pre-stages to 


SYMPHONY” RADIO FEEDER UNITS 
No. | “SYMPHONY” T.R.F. TUNER (£7/15 -. 
No. 2" SYMPHONY” SUPERHET TUNER £12 2)-. 


No. 2 ae ae, TUNER WITH VARIABLE 
SELECTIVITY, £141 
No. | “ SYMPHONY” 


ment with 


Po aor Seek Gate. 


FM TUNER. High grade 
silent background €15.8.0. 


extremely 


No. 2“ SYMPHONY " AM FM TUNER. 


Medium and 
1 FM Tuner 
Fully self-powered 


. fications of the Long 

t AM Tuner and our No 
Assemblies and |.F.s 
16 gns 


EMPRESS FM VHF TUNER ADAPTOR. 
will plug into any radio and add F.M 
assembly 41 extra if required. Ditto 
dark wainut cabinet complete with 
Carriage 7/6 


agic eye 


SYMPHONY " AM FM RADIOGRAM CHASSIS 
Very high grade radiogram chassis combining Long Medium 
and Short and V.H.F. bands. Large engraved dial. Push 

uality. Complete with 10in. Good 
arriage and packing 76 


ef 
output kk 


pu p nigr 
ans speak 26 gns 


GRAMOPHONE UNITS 


COLLARO }-SPEED SINGLE RECORD UNIT 
AC} 554 and COLLARO }-SPEED MI XED-RECORD 
AUTOCHANGER ARC54. Both above fitted with 
either Studio Studio Type P"’ pickup 
heads with permanent sapphire sty! Prices €9/6)- and 
€13,17,- respectively Transcription cartridge 7/- extra 


Type 3) ° 


GARRARD MODEL TA WITH TURNOVER 
HEADS AND MODEL TB for }-pin plug-in heads 
available with a variety of pickup heads. Unit only €9 


GARRARD MODEL RCBIOM AUTOCHANGER 
special batch with extremely 
with a variety of different pick 
logue. The unit only €15/5)- 


available 
Details in cata 


silent 


ip heads 


motor 


TRANSCRIPTION UNITS 


COLLARO 2010, \ess kup, €14 15)- 
pickup and transcription carcridge £19 10, -. 


with Studio 


LENCO GL50, 4-speed 
78 r.p.m. to below 16 r.p.m Spe 
with Studio oO or P 
reluctance head £21 17 10 


tinuously variable from above 
al Autostop. Price 
head or Goldring variable 


LENCO GLS5S5, as above but without 
stop but fitted with Spec 
and knob which 
Suitable for use 
types and BJ. Arm 
guaranteed 


pickup and auto 


al Device for Groove Location 
drive-wheel 
ally transcription 


Immediate delivery 


completely 


disengages 
with any icku espec 


F 
£17 10 4, 


Price 


LENCO GLS56, as GL55 but with pickup, €23/7/-. 


CONNOISSEUR 3-var 
GARRARD 30I, 


able £218 6 -. 


speeds, 


}-variable speeds, €26/6)- 
BURNE-JONES (B.).) PICKUP ARM. Revolutionary 
new type to eliminate tracking errors, takes 3-pin heads 
such as Decca XMS and new type ACOS HGPSS hi-f 
heads directly. Price £3/3/-. Head fitted Collaro trans 
scription cartridge to fit, 3 per 90, 41635 


EQUIPMENT & LOUDSPEAKER CABINETS 


“SYMPHONY " BASS REFLEX Cases KITS 
30-in. high, consist of fully-cut }-in. chick 
non-resonant, patent ac board 
feic, all screws, etc. and full scuiens Bir 
model, 65.-, 10-in. speaker 97/6, Ide 
model, €5/7/6. The design is the final result 
research in our own laboratory and 
optimum acoustic results 
18/- extra 


heavy nert 
plate 


speaker 


ustic ‘dellocter 
instr 
model speaker 
of extensive 
safeguard of 
Ready built 


is your 
Carriage 76 


‘SYMPHONY ” 
As above but 
with 


12-in 


BASS REFLEX CABINETS 
fully finished in figured walnut veneer 
beautiful moulding and speaker grille (0-in., G11; 
411/10 -. Other veneers to order 
GOODMANS NEW TYPE AXIOM ENCLOSURES 
Model 172 C5 ready-bu veneered 6 gns. Carriage and 
packing 12 Resistance 55/3 


HIRE PURCHASE rcacitities 
VOW AVAILABLE or rder f «<i2 or 
end one-half depos h order 


over 
6 or 


required 


balance over 


12 monthly instalments te which 


NORTHERN RADIO SERVICES 


1, KINGS COLLEGE RD., ADELAIDE RD 
LONDON, N.W.3. Phone: PRimrose 8314 
Tubes: Swiss Cort d Chalk Farm 


Buses: 2, 13 


CONSOLE AMPLIFIER CAB.- 
INETS, J3in lift-up lid 
with piano hinge, take Tape Deck, 


Gram 


high, 
Unit or Autochanger, 
Pre-Amplifier and 
Unit finished 
medium walnut veneer De luxe 


Oak or 


Amplifier, 


Radio Feeder 


version, price 12 gns 


mahogany veneers and special 


finishes to order Carriage 
area We will 


by return 


according to 


quote 


RECOMMENDED LOUD. 
SPEAKERS. We 


and stock the following makes of 


recommend 


speakers suitable for use with 
high-fidelity 
Wharfedale 


Bakers 


equipment 
G.E 


Sten 


Goodmans 
Tannoy W.6.; 


torian 


REVOLUTIONARY 
SPEAKER. 


speaker 


NEW 
b2-t 
two builtin 


The Lorenz 
p.m with 
Electromagnetic High-Frequency 
Treble Units (not simply metal 
coned tweeters), mounted on a 


stee! bracket across the face of 


the main speaker so as to effec 
tively give 360 degrees spherical 
binaural response. impedance of 


main speaker 15 ohms Fre 
quency response of triple speaker 
22,500 
output 


Price 


units available 


as a system 15 cycles 


cycles, essentially level 


Power capacity 25 
£14196. Treble 


separately for 


watts 
adding to your 
(without 
We each 


leaflet 


main speaker cutting 


the cabinet), Send 


for lustrated 


OTHER PEOPLE'S AMPLI- 
FIERS & RADIO FEEDER UNITS 
should 
mind set on a high-priced ampli 


if any reader have his 


fier of another make and would 


ike tO save money if possible 
we should like to make the fol 
owing clear-cut offer i he 
buys one of our 


Model 


Decca or 


Symphony 
(Standard 
Studio version) and is 


Amplifiers 


not entirely satisfied with it he 
may return it for tull credit 
against any other amplifier or 
tuner on the market. |« should 
be emphasised at this stage that 
as Re 
Amplifier 


talers we can 


Radio 


supply any 
Tuner et 


advertised 


COME AND HEAR the above 
ampMfiers, and Gram 
units playing through @ variety 
of loudspeakers in appropriate 
Acoustic Cabinets in our Show- 
The and 
information gained will save yeu 
time, money and trouble 


Tuners, 


room. experience 


WIRELESS WorRLD 
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ROYAL FESTIVAL HALL 


SATURDAY, I2th MAY, 1956, at 2.30 p.m. 


We have pleasure in announcing a 


CONCERT OF LIVE AND RECORDED MUSIC 
Introduced by G. A. BRIGGS with the collaboration of P. 7. WALKER 


LONDON MOZART PLAYERS & DENIS MATTHEWS 


Conductor : Harry Blech Piano 
CAMPOLI (Violin LEON GOOSSENS (Oboe) 


Special recordings for the event are being made in the Festival Hall by E.M.I. 
ADMISSION : 8s. 6d., 5s. 6d. and 3s. 6d. (including Entertainments Tax 
All seats numbered and reserved. Standing room tickets, Is. 0d. each. 


Tickets will be available on and after Monday, 26th March, only from Hi-Fi Dealers 
in London and direct from Wharfedale Wireless Works Ltd., Idle, Bradford, Yorkshire 


(Cash and stamped addressed envelope with order) 


Promoted in the wv { the science and art of Sound Reproduction by 
WHARFEDALE WIRELESS WORKS LTD., IDLE, BRADFORD, YORKS. 


WEYRAD 
—— 


=a 
WEY 


CRESCENT STREET, WEYMOUTH, DORSET. 


Are you thinking of buying a Tape Recorder ? 
WE HAVE AVAILABLE FROM STOCK 
— these latest IMPROVED models 
Qijgy time £31.4.6 


put and frequency range greater sensitivity 


The ideal medium for high fidelity playback through high-quality amplifiers, 
etc Completely self-contained for recordings Complete with crysta: 
desk microphone and ONE HOUR spool of tape 


PLAYTIME PLUS 35 gns 


Increased output—greater over 

all frequency range—improved 
sensitivity. Complete with 
crystal desk microphone and 


ONE HOUR spool of tape 


EDITOR 48 gns 


w supplied with § 1,800ft 
spool of Long Play Tape giving 
ording and playback time Fitted with pilot 
tor—fully automatic tape mechanism with 
erlock—independent Bass and Treble controls— 
sensitivity—handsome leathercloth suitcase of 


EDITOR HI-FI 


Similar model to the EDITOR but with 
additional 10in. PM speaker fitted into 


detachable lid and with simulated crocodile suitcase 


Buy on the M.0.S. PERSONAL CREDIT PLAN 


Used by all discerning and careful buyers, the M.O.S. Personal Credit Plan provides easy 
repayment terms coupled with low service charges. You can buy the tape recorders detailed 
above in this way, If your particular requirement is not 
mentioned, please let us know and we will quote details by return. Send your deposit with 
your order, allowing sufficient for carriage and packing extra, in order to secure your needs 
Please specify over what period, up to a maximum of 18 months you wish to repay, and the 
necessary forms will be sent to you immediately 

CREDIT SALE TERMS are also uvailable if you prefer these 


Repayments by 9 equal 
monthly instalments. Send for details 


We stock all makes of popular Tape Recorders and Accessories 


Come to the Radio Centre and inspect our large selection 


..c MAIL ORDER SUPPLY CO. 


The Radio Centre 
33 Tottenham Court Road : London : W.! : Tel: MUS 6667 


re . . ah 
4 4 i 


Station T.V. Tuner 


Modification Coils 


The 
Issue of Pract 
Available 


compon 


DENCO (Clacton) LTD.. 3: 


Stop Pres i 
alved at £9/19/6 
OSRAM FM rt 
£30/16 
mule — AMPLIFIERS PRICI 


AND DETAIL REVISION 


B 


MINIATURE 
SOLDE RING 
INSTRUMENT 


MANUFACTURED BY 
ORYX ELECTRICAL LABORATORIES LTD 
BRIGHTON 


$0 LE DIS TRI B 


3 TOWER 
ANTEX ici2: 
Y 


SELLING BRISKLY IN MORE THAN 16 FOREIGN 
COUN Riks_WHERE SUPERIOR QUALITY 18 ALSO 
APPRECIATED 


TOR 


HILL 
E.C.3 


4439 


57 MAS 


i] 


9, Old 


‘ 


EIR 
ATION 
MODIFICATION COMPONENTS 


Pane 


2) 


EM, 


TUNER AND 


Printed Circuit | 
h 1956 Issues of 
Can and Screws. | 
PRICE W- | 
PRICE 27/- | 


View Master rc. 
nuary, February and Mar 
n Dust Slugs, Screening 


| for the 3 Station Tuner 


n in the December 1955 


PRICE 20 


Road, Clacton-on-Sea, Essex. 
86 I} 
126 | 
10 i} 
12/6 | 


5 DIFFERENT MODELS TO SUIT 
ALL YOUR REQUIREMENTS, 
HEATS UP IN 30-45 SECONDS, 
ROBUST CONSTRUCTION — 
NO CERAMICS OR MICA USED. 


FOR GREATEST EFFICIENCY, 
ELEMENTS MOUNTED AT 
| SOLDERING POINT 


WirRELEss WorRLD 


OF YOUR 


HIGH FIDELITY 
SYSTEM 


*% 25 WATTS UNDISTORTED 


OUTPUT § POWER AMPLIFIER 
* INFINITE DAMPING FACTOR 


% PLUG-IN PICKUP 
COMPENSATORS 


PRICE 


40 «ns 


COMPLETE 


> 


REMOTE CONTROL UNIT 


ughly flexibl 


acte 
R I \ .. or t L R Lv 
or El R 8 @ Contin | 
ariable lift and cut control oa 
i le with clearly marked 
ions @ Treble filter 


ree sharp cut-off 
unre t 


Provost power ampuricr..... HF25 
Proctor remote contro. unit HF25A 


Currer 


Voltag 


Ir but the O-way 


for both horizontal and 


Ss with < Ie 


Ke 


Full detail 


THE McMURDO 


oN. 
D 


signs, CO. uD: si 


WODEN TR 


ge 


ver 


cl imp 


INSTRUMENT 


STRIP CONNECTORS 


A new line in connectors 


2, 4, 6, 8 and 10 way all in a row 
Ideal for use with printed circuits, the plug can 
be mounted on the edge of the panel and the contact 


pin tails 


bent down for dip soldering 


t rating 5 Amps per contact 


rating 750 Volts working 


sion, plugs are available 
vertical mounting 
in be fitted if required 


ts 


co. 
ASHTEA 


ASHTEAD, SURREY 


Tele pl one 


Better Quality 
TRANSFORMERS 


for exacting duties 


A Woden Transformer wil] 


fulfil the most exacting 


specification, combining high 


precision and utmost 


Robust construction 


creates workmanship 


reliability in service 


Both research and production 
are centred on the 
manutacture of first-class 


Rigidly tested 


Absolute reliability 


ANSFORMER 


BILSTON .- 


equipment at the lowest 


possible cost consistent wit! 


quality materials and 


hip 


co. 


STAFFS 


workmans 


Tel: BILSTON 41959 


WIRELESS WORLD 


eg jE OG Ah K aie, 
TA hg le i ai yi de 
hss LBD Le F LBM ie 


SALFORD ELECTRICAL INSTRUMENTS LTD., SALFORD 3, LANCS. 


London Office MAGNET HOUSE, KINGSWAY, W.C.2 TEMple Bar 4669 
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


Arrit, 1956 


RACAL 


| 


DIGITAL FREQUENCY METER 
TYPE SA20 


FOR 


*% FREQUENCY MEASUREMENT 


* TIME INTERVAL DETERMINATION 


% TACHOMETRY * PULSE COUNTING 


With high accuracy and direct indication 


It's small, portable and inexpensive 


Write for more details to 


RACAL ENGINEERING LIMITED 


TEL.: BRACKNELL 94i 
BRACKNELL - - BERKS CABLES 


RACAL, BRACKNELL, BERKS 


RR SERIES 100V 


bor , 
RUDMAN 


Wednesfield, Staffs 


Ra 


DARLINGLION (ELECTRONICS Lip 


- = 3854 


Wire_ess WORLD 


Aj.0 AR 6B —~ APPROVED aw 


POWER CONTROLS 


ae wh 


Rotary Convertors 


Have you a convertor problem ? 
If so, we can help you. We can undertake to develop and 
manutacture rotary convertors to your specification. 
The illustration shows a typical convertor which we are 
manufacturing for a specific requirement. Made for 6, 12 or 
24 volts D.C. input, it can supply a continuous D.C, output 
of 350 volts at 30 mA, or an intermittent output of 310 volts 
at 60 mA. ‘The no-load current consumption is 2.2 amps. at 
11.5 volts and the ripple voltage is less than 6 volts r.m.s. 
on 60 mA. load. The size is only 4-9/16" long by 2-21/32° 
across the brush terminals. 


Power Controls Ltd., Exning Road, Newmarket, Suffolk 


Telephone: Newmarket 3181. Telegrams: Powercon, Newmarket 


WES TE 
METAL RECTIFIERS 


STAND No. C508 
BLP. CASTLE BROMWICH 


a, April 23 — May 4 
l'o be shown. new ranges ol 
aluminium based rectifiers for 
f 


Ceve/ooinets 


operation in ambients of up to 
85 ¢ including the potted var- 
ieties, conforming to classes H.1. 
and H.2. New rectifiers with 
low and stable reverse charac- 
teristics developed for magnetic 
amplifier circuits; new units to 
withstand high G developed for 


~~ . Service requirements; new = con- 
> tact cooled rectifiers and many 

other types of units will be 

included in our comprehensive 


rectifier display. 


WESTINGHOUSE BRAKE A&A SIGNAL CO. LTD. 


YORK WAY KING CROSS. LONDON N.] Telephone TERminus 6432 


ELECTRICAL REVIEW is complementary to Wtreles 
Vorld in the rapidly expanding field of elec- 
tronics, providing a comprehensive survey of the 
progress and needs of each branch of industry 
Chis weekly journal has for over 80 years been 
Britain’s recognised authority on every aspect of 
the generation, distribution and utilisation of 
electricity 


In addition, ELECTRICAL REVIEW provides that 
frequent analysis of technical developments and 
news from all spheres of industry which is so 
essential to every progressive electrical engineer 
Add ELEcTRICAL REVIEW to your regular reading, 
available from all newsagents or direct from the 
publishers 
Published Fridays Is. 6d 
Annual subscription Home and Overseas 

\ £4 10s. Od. U.S.A. and Canada $14.00 


~ RUBCORICAL BBY IR 


BRITAIN’S ELECTRICAL JOURNAL—FRIDAY Is. 


-~, 


ELECTRON MICROSCOPE 


DORSET HOUSE, STAMFORD STREET, LONDON, SE! 


"WIRELESS WORLD 


for higher fidelity 


The exciting possibilities of high fidelity are 


nowhere so well demonstrated as in Goodmans 
AXIOM range. 


There are the Axom 101 and 102 for use where it 1 
desirable to limit space but not quality; the renowned 
Axiom 150 Mk II and 22 Mk II; and the Axiom 80 (fre« 
suspension) only recently introduced in this country 


Make every opportunity you can to hear and see them for 
yourself 


e Right, top to bottom 
Axiom 102 Axiom 


Axiom 150 Mk Il 


—— _—) 


| 
} 
\ 


he 

> am EOxkaet 
LOUDSPEAKERS 
and ENCLOSURES 


incorporating the 


Acoustical Resistance Unit 


(Patent Pending) 


* 


7 ’ 
if you have not already had de- 
tails of all these units write now! 


Goodmans 


DMANS NOUSTRIES LTO 
AXIOM WORKS, WEMBLEY, MIDDX 
Telephone : WEMbley 1200 


44 Ss AprRIL, 1956 


We often meet people who can’t 
sleep o’nights, their heads are so Se 
full of Hi-Fi. Oz 


It’s true that 

difficult to choose from tl 

increasing range of amplifier 

motors, pick-ups and kk 

available and 

contract in 

many data sheets | Ling t Acoustical Quad "! 
Those who find that intis R ynior R.C.A Tannoy Autograp 
or megacycies brings no t fa nose” Spectone Mullard 5-10 


p Pye PF9I 9la 
instantly cured by a it ye HF2s 25a 


Leak 
| eak TL 12 Pamphonic 1002 1002a 
to Imhofs High Fidelity R Armstrong Al Leak TL; 

0 


Turning the knobs of Pye 5/8 
Comparator they ar 


instantly to 
Hi-Fi system t 
and to compar 

of a wide rang 
in countk com 


under identic: 


fi you are 
Hi-Fi do pl 
Don't rel 


and hear for 


IMHOFS Alfred Imhof Limited, 112-116 New Oxford Street, London, W.C.1. Museum 7878 (20 lin 


PRECISION High Fidelity 


4 SPEED TRANSCRIPTION UNITS 


WITH VARIABLE SPEED ADJUSTMENT 
MAIN FEATURES 


ed continuously variable from 29 r f to 86 r.p.m Pre-set 
k rsitic 


able n for 78, 45, 334 and |6r.p.m. Playing old 


g speeds above 78r.p.m. Tuning record pitch toa 
ting for mains frequency variations 
avy precision made 
Wow and Flutter 
GE-DRIVE PULLEY 
Rumble 


wait h sg-ir ‘ orating the 
Superb Goldring Variable Reluctance Cartridge No. 500 


TYPE GL50/4 Low loading velocity operated Price £15.15.0 

Automatic Stop P.T. £6.2.10 
TYPE GL55. Without Pick-up. FITTED WITH BAND 

ICATION DEVICE Price £12.12.0 

P.T. £4,18.4 

mplete with Pick-up FITTED WITH BAND 

LOCATION DEVICE Price £16.16.0 

P.T. €6.11.0 

DIAMOND STYLUS EXTRA £3.15.0 

P.T. £1.9.3 


TYPE GL56. ¢ 


THE GOLDRING MANUFACTURING CO. (GT. BRITAIN) LTD. 


486 488, HIGH ROAD, LEYTONSTONE, LONDON, E.!I1. LEYtonstone 8343-4-5 


pole 
- Capacitors 
w4Ainductance Tuners 


for 
TELEVISION and AUTO-RADIO 


SYDNEY S. BIRD 


& SONS LTD. 


tors to Ministry of Supply, Post Office, 
and other H.M. Govt. Depts 
POOLE : DORSET 


Address for enquiries and sales correspondence :— 


LONDON SALES & TECHNICAL LIAISON OFFICE, 
} PALACE MANSIONS, PALACE GARDENS, ENFIELD, MIDDX 


elegrams apacity, t 


for | 
Precision, 


Stability & 
Long Life 


Designers and users of radio and 
electronic equipment know that they 
can rely implicitly on the efficiency 
and dependability of “ Cyldon’”’ 
Capacitors and Tuners. They know 
too that the exceptionally wide variety 
of types in the standard “ Cyldon ”’ 
range covers most day-to-day re- 
quirements, but that when special 
types are needed the full resources 
and specialised experience of the 
manufacturers are entirely at their 
disposal. 


Equipment manufacturers are invited to write 
for literature covering Cyldon “ Teletuners 
(Catalogue T.V.1953) and Cyldon Trimmers 
(Catalogue 7.1951), together with details of our 
omplete range of Variable Capacitors and list of 


Agents for Home and Overseas 
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1X 
Fete NOW IN p WEW eves ST Aue 
RANGE OF 3 SIZES) tiicc.te cere cs 


s normally of galvanised corrugated sheets 
{ required, sheeting can be supplied in Aluminium 

DELIVERY FROM STOCK Asbestos or Robertson Protected Metal 

26 DIFFERENT TYPES FROM WHICH 

TO CHOOSE 


SENIOR UNIVERSAL JUNIOR 

ar 2i’xls th’ xtt 

USE ABIX ANGLE FOR SHELVING, RACKS, BENCHES AND 
“ONE HUNDRED AND ONE” OTHER JOBS. 


ABIX ANGLE manufactured from |4 G Steel. Phosphated The illustration is of our Type “B" stand with 

. 12 inch centres, 10 feet long, capacity 20 cycles 
and stove enamelled grey. In packets of 100 ft. with 72 This type of stand is popular on account of the 
sheradized nuts and bolts. The junior size contains 20 ee 
gusset plates and 60 nuts and bolts. OVER A QUARTER OF A CENTURY’S 


ORDER A TRIAL 100 ft. PACK TODAY! ee 


FACTURE. 


Write for illustrated catalogues to 


(METAL INDUSTRIES) LTD. ister tio. ow. 


FACTORY EQUIPMENT SPECIALISTS = "0". *iltersen S0667 


arr LONDON 


e Every worthwhile feature 
—for only 48 gns. 


Designed and precision engineered for long service with 


maximum efficiency, the “ Brenell”’ Tape Recorder 

offers the High Fidelity enthusiast a first-class 

unit of outstanding value. Incorporating all the 
features necessary for High Fidelity recording 

including all-purpose amplifier for record playing 

the “ Brenell” Tape Recorder enjoys a high 

reputation among enthusiasts both at home and 


overseas. 


Three independent motors. Three speeds (3}, 7} and 15 i.p.s.). Twin track recording on 
7in. reels Drop-in foolproof tape loading Instant stop without tape spill Simplified 
Meving Coll Microphone control with interlocked switching Fast forward or reverse in 45 seconds. Plays all 


676 extra makes of pre-recorded Tapes Convertible to stereophonic recording Azimuth adjustment 


to Record, Playback head. Separate bass and treble tone controls Magic kye Recording 
t/ Hf level indicator. All-purpose High Quality Amplifier Unit. 4-Watts Undistorted Output 


From ali good Radio Dealers—if in difficulty write to— 


BRENELL ENGINEERING CO. LTD., 2, NORTHINGTON STREET, W.C.I. 


Phone: HOLBORN 7358. 
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The Loft mounting models 331 
| | and 351 are equipped with a 
| s 


special bracket for easy mount- 

Model 35! ing in the loft and have sealed 

connections to enable them to be 

LIST PRICE h fitted to the window frame if 
yy yy required 

4l/- cS The exclusive “U" series of 

> ~ fully assembled Indoor Aerials 

have telescopic rods and rota- 

' table adjustment to provide pin- 

point reception on any Band 3 
channel 


Medel 350/1C 3 and 5 element arrays—which 


| have proved to be the most 
LIST PRICE popular aerials for Band 3 re- 

| ception in the London area— 
are available with three alterna- 
tive mounting arrangements 
Models incorporating a “U” 
Bolt Clamp for attachment to 
existing masts, as illustrated, 
have been outstandingly suc- 
cessful 


For areas where greater signal 
strength counts, the Antiference 
- - range contains 8 and 10 element and 
arrays with a variety of mount 
| ing arrangements All the 
| exclusive Antiference design 
features are incorporated 
Model 380 IC 
ey 
26 
For Combined Band |1/Band 3 
i | r reception the HI LO range, 
| using our unique electronix 
coupling, is the complete answer 
' in every way. Several models 
i | are available—with or without 
masts and mounting equipment 
Mode! HL70 
LIST PRICE 
(Head only) 87 6 


YOU CAN RELY ON 


* All Antiference aerials are fully covered 
and protected by patents or patents 
pending. 


Antiference Limited, Aylesbury, Bucks. Telephone : Aylesbury 14678/9 EXPERIENCE 
LONDON AYLESBURY TORONTO, CANADA SYONEY, AUSTRALIA 


OHB 2519 
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“TRUVOX— 


Tape Recorder 
Model hl 


It has taken a long time to produce a Recorder 
that is really worthy of the name TRUVOX 
and all that the name mplies, but it has come 
an instrument that do full ju 
world-famous ‘Truvox 

duct A high-fidelit 

ser of the word, giving 

hours of enjoyment rf rding and replaying 
on own programmes but also providing 
perfect reproduction of the new, outstanding 
and ever-growing nun r of e-recorded 
tapes of the world f t lusic, with all 
those finer gradations of t that are ther 
for those Who ce ce 
Contemporary cabi tyling is in keeping 
with the high standard t the equipment 
it contains 1 rich ft gunday cat rette set 
off by gold-hammered : il work 


66 

DUD GNS. 
r, 3 gms. extra 

Additional optional equipment 

] , } 7 

ly Rad j 

Tru 

Ty 


TW, 2 


Harrow 9282 


prooue! TRUVOX LIMITED 


tales Office : 15, Lyon Road, Harrow, Middlesex 


ae h, & Se ef 328, The Broadway, Stat 


K iw w, Middlesex Harrow 4455 


A NEW 
directly heated 
subminiature beam 


tetrode for Radio 


Frequency Equipment 


10.16 


XR4 


The new HIVAC XR4 
is equivalent to the U.S. 


Ty pe 6397. 


It is designed for use as a 
Class A or Class ¢ ampli- 
fier or as a_ frequency 
doubler for output fre- 


quencies up to 100 M/es. 


It is rated at an anode 
| 
| 


| dissipation of 1.5 Watts. 
1} 


TYPICAL OPERATION 
Filament Voltage 1.25V 2.5V 
Filament Voltag 125mA_ 62.5mA 
Anode Voltage 125V 
Screen Grid Voltage i25V 
Control Grid Voltage -7.5V 
Anode Current 7TmA 
Screen Current 1.ImA 


Mutual Conductance 1.95mA/V 


IVAC 


THE SCIENTIFIC 
VALVE 


BRITISH == MADE 


STONEFIELD WAY - VICTORIA ROAD 
SOUTH RUISLIP - MIDDLESEX 


I66 Cable 


WIRELESS WORLD 


LOUDSPEAKER SPECIALISTS 


FOR OVER 30 YEARS 


Rola 
cELESTION Rola Celestion Ltd. 


TRUVOX 


i 
Rol. a 


ELEPHONME EMBEREKOOK 3407/6 
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4 PP aa 
» %, 
\ ~ 
. NY / ) 
7 i 
4 
/ 
We will gladly send you our 


catalogue and full information 
on request 


VITAVOX LIMITED, Westmoreland Road, 
London, N. W. 9, Telephone: COLindale 8671 


ony Gver-Zune 
ACCUMULATORS 


can offer such 


e@ small measurements 
@ high rates of discharge 


This typical Venner | @ high power to weight ratio 
Silver-zinc cell 


with a capacity of | *©CUMULATOR 
1.5 ampere hours 

weighs only 1} LOS isen:Surrey 
ounces. 


@ constancy of output 


~™ make Sibver-Zui 
on) WENNER = ‘<cmvors“ 


For full particulars please rite to Dept. WU 
VENNER ACCUMULATORS LTD., Kingston By-Pass, New Malden, Surrey 


A member of the VENNER Group of Companies, manufacturers of 


Telephone 
MALA ‘4 
tches iver Zinc Accumulators, Process 


Timers, Park-O-Meters. Aircraft Instruments, Electronic and Electro-Mechani« Instruments 


WIRELESS WORLD 


4J50 
MAGNETRON 


BY 


THE ENGLISH ELECTRIC VALVE CO. LTD. 


JAN QUALIFICATION APPROVED 
BRITISH SERVICES TYPE APPROVED 


Full technical data of this Magnetron and 


others in the range available on request 


EVGLISH ELECTRIC VALVE (0. LTD. EE) Waterhouse “ana, Char 


Telephone : 


AP 300;29A 


Collider Polythene 


INSULATED TELEVISION DOWNLEAD CABLES 


To meet the exacting demands being made on the efficiency of aerial systems, 
the Glover range of Cellular Polythene insulated downleads have been designed 
to utilise the superior electrical properties of this new form of polythene. 


CO-AXIAL TELEVISION DOWWNLEADS 


cer_ctiuUtaAar® POLYTHEN E 


Details of three designs are given as 
being most representative of modern 
practice 


The two Cables G.R.1., G.R.2. are 
intended for use in the service area and 
one G.R.3. for use in fringe areas and 


in situations where interference 


W.T. GLOVER € CO.LTD. 


MEMBERS OF THE ¢ 


TRAFFORD PARK MANCHESTER 17 


TRAFFORD PARK 2141 


— 


ous 


TYPE 
U.101/S.S. 
~at. No. 5095. 


Mounting 


ondenser with $.L.16 DRIVE RETAIL PRICE 116 


oO ceramic in 
admium plated A general purpo slide rule drive for F.M./V.H.F. units 
lated bras hort-wa\ ymverters, et Printed in three colours on 


earthed aluminium, with a 0-100 scale and provision is made for 
] } . 
- ndividual calibrations Iravel of pointer, 4fin Scale 
1 5 pt or 
PRICE 109 


plate 7in tjin. Scale aperture 5}in 1 hin 


S.L.15 DRIVE RETAIL PRICE 25/6 
IT’S RELIABLE— cor fete it of parts for the construction of the Jackson 
IF - MADE BY JACKSON’S! S.L.15 drive, scale calibrated for the F.M.,V.H.F. band. 


Write for further details 


JACKSON BROS. (LONDON) LTD. «© KINGSWAY + WADDON ~- SURREY. 
Telephone : CROydon 2754/5. Telegrams : Walfico, Souphone, London 


WIRELESS WorLD 


FERRANTI T.R. and A.T.R. CELLS for RADAR EQUIPMENT 


] 


TPR r . eo a 


™ Faas 


The Ferranti ranges of T.R. and A.T.R. 
Cells cover the 3 cm., 10 cm.,and 30 cm., 
bands. Tunable and Broad Band types are 
available and a number of American equ- 


ivalents are manufactured. 
- 


CS) FERRANTI LTD. CREWE TOLL, FERRY ROAD, EDINBURGH 5 
| 


| 


PeRRART! 


London Office: KERN HOUSE, 36, KINGSWAY, W.C.2. 
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of 
EDGWARE ROAD 


Proudly Present 


the first high-grade HI-Fl AMPLIFIER 
ever to be designed in this country especially 
for sale in KIT FORM. 


Phe COOPER-SMITH 10-Watt HIGH FIDELITY AMPLI 
FIER and Cont i ode iP ‘ ‘ you moplet 
lown ti the « Mu ans ol « § | im as y at le to 
make a g | Idere« y and llov ’ c structions 
and diagrar r 1, y an h for the modest price of 
£18 10 apr buy 
factory-made for less than 
apart 
ad 


specialists in electtd- a elie: tats 


Frequency response 
y ics < 20-2 8. at 8 watt ircuitry, push-pull througt 
h ical ceram yur in ating ss-couple ) ew rtor and ultra linear 
ec 1] output stage. Valve line-up, 12AX7-12AU7-12AX7-2 » EL&4 
ect Size, Main Amy Zu 7 2in assis 

Pre-Amy 


lains input, 200 


whichever way you turn | 52° i." 


Hum and rt 
yrox. 60 vy t Input 
CERAMICS FOR RADIO — TELEVISION — ELECTRONICS 3) Low level pickup (low 
| [ V ‘ 

r L/P. and Std 
Coil Former Resistor Bobbins, Rods, Tubes cae Geven on ee nee 
6 Tape re | r recording 
Housings, and Plate Stand-off Insulators discs to higl upedance input of re 
Metallised Bushes and Hermetic Seals — Chassis Lift and Cut. (2) Treble Lift and Cut. (3) Volume and On-Off 
Selector swit Radio. (2) Crystal Pickur 3) L/P. Magnetic 
Pickur 4) St Mag. Pickuy 5) Tape 


ompensati 


I urnishings Ceramic Washers Fuses 


These U.1.C. Cerami components are outstanding Price omplete kit, carriage paid in U.K £18/10 Demon 
strations at any tin tt < s below sctior 

they have excellent electrical qualities; they are a se pate tapcler sey: , Detailed instructions 

fully illustrated, sent on receipt of 2/6, whicl 


manulactured to fine tolerances under A.I.D from the pr f the kit 


1 may be deducted 


approved inspection; and the consistency of material 


gives them full capacity for withstanding time, I] | CMI’ 7 ’ nm 
temperature, humidit ind corrosive atmospheres c/s Hi A C(). iy | I). 
UNITED INSULATOR COMPANY LIMITED 287 289, EDGWARE RD., LONDON, W.2. 
Telephone : Paddington 5891 


OAKCROFT ROAD CHESSINGTON SURREY 


Phone: Elmbridge 5§241.2-3-4 


we Road Sta 
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RADIO & TELEVISION 
TEST INSTRUMENTS 


seeeheneger UNIVERSAL METER Model 77A 


multirange meter for RADIO and T.V. servicing requirem« 
ryllhur pper switch contacts ensure low loss and troul 
ale mm ving coil meter Sapphire jewel bearings 


oF D.« 5,000 o.p.v. A Accuracy 2 
Automatic overload protection 


300-750-3,000 30 kV. by means of external high 


Volts A.f 

Milliamperes: D.C.: 0 5-15-150-1,500 
Amperes D.( l 
Resistance: | hn ohm 


Buzzer: | nuity testing 


CASH PRICE £16. 0. 4 Prompt delivery 


URCHASE TERMS: £8 deposit and 15 monthly payment 


inged and 50 per cent of hir purchase interest refunded if 


CIRCUIT ANALYSER Model 208 


s designed for fault finding on Radio and 

tracing the R.I and A.l Signal, and 

ndition through the receiver from Aerial terminal 

er. It mprises an H.P. detector in a probe, coupled 


an audio amplifier, speaker and magic eye indicator A 
high efficiency pentode detector tube is fitted at the end of a 
sft screened lead to the probe Sockets are provided for 
external ‘phone connection when dealing with very weak 
signal The instrument also indicates A.C. and D.( oltages 


> sr sen it millivolts. Output 19 m itiwente 


CASH PRICE £18. 10.0 Prompt delivery 


HIRE PURCHASE TERMS 

i9 ley wt and 15 monthly payments of 14.8 Shorter 
periods arranged and SO per un of hire purchase interest 
refunded if paid within 3 months 


CAPACITY RESISTANCE BRIDGE Model 110C 


designed to give quick and accurate measure } f 
frequencies Bight capacity ranges are provided from 
0 microtarads, accuracy 2 per cent of full scale Fight resistance 
000 ohms and from 1.2 megohms to 120 megohms 
A test voltage of 40-volts is applied and the balanced 
ated | a magic eye Power factor indication is included 
mparator range for measurements of accuracy 


ita 
0 per 


mang Price £17.0.0 Prompt delivery 


CHASE TERMS 
and | nthly payments of 13/6. Shorter period 


s arranged a 
4 rest refunded if paid within 3 months 


] tru i available on 
HIRE PURCHASE Ter,  VAVLOR ap eencin INSTRUMENTS LTD. 
SEVEN DAYS’ APPROVAL. You MONTROSI NI 
»ART EXCHANGE yo old , 
dns new a lelephone : Slough 21381 Cables : Taylins, Slough 


1 catalogue 


I SLOUGH BUCKS 
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RECO 
ELECTRICAL INSULATING 


in all Departments * MI 


include wis 
t, Rod and Tube 
nd Taps 


Rod and Tube 


The 


Vule 


ra { materiais 


COIL 


d 


Leathero 


Laminated Bake et 


Ebonite she nd Tube % VI 


t Rol 


‘ { 
ics 


ind Tape 

otton, Rayon and Glass Fibre 

nvarnished and Varnished, Nylor 
und Terylene (both Unvarnished) 

Varnished Fabrics and Tapes 

Terylene and Glas 


Cambri N 


Fibre 


d Composite Insulatior 


ylon 
u 
Interleaving Pa ar 


pe 


Mica-punchings in all 


qualities 


ANGLO-AMERICAN VULCANIZED 


CAYTON WORKS - BATH STREET: LONDON - E.C.1I. 
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% LAMINATED BAKELITE 
* S.R.B.P. COIL FORMERS 


*% MACHINED AND PRESSED 
COMPONENTS 


* VARNISHED CAMBRIC AND 
SLEEVING 


CA PARTS AND MATERIALS 


ATHEROID, PRESSPAHN IN 
AND SHEET 


*% FIBRE GLASS LAMINATES AND 
PARTS 


LCANIZED FIBRE IN SHEET 
IL AND ROD 


the Delanco' catalogue 


ally prepared for the Electron 
yineer. It will be posted by return 


for 


FIBRE CO. LTD. 


CLE 3271 Gi “PROMPSERV,"’ LONDON 


ms 


Basic Mathematics for 


Authoritative Radio Students 2nd 


y 


} 
i 


ID 


{ 


information 
for 


technicians 


Short-Wave Radio and 
the lono 


By 7 
Expl 


and 


ul 


hal 


students 


ILIFFE & DORSET HOUSE 


STAMF' 


. Ed. 


sphere 2nd. Ed. 


Radio Interference 
Suppression 2nd. Ed. 


By G. 1 phens, A.M.1.E.} 


origins of electrica 

nce and principles of sup 
applied to radio and 
reception Suppresscr 
ind methods 


sf 


of locating 
discussed and 
given to sup- 


witl tele 


fully 


ntion 18 


are 
terference 


6d. net. Bvt 


‘ 
0 
' 


132 py 


Advanced Theory of 
Waveguides 2nd. Ed. 


By. L. I 
various methods that 
found successful in 
f problems 
work The 
number of 
tl field 


ngineer 


types oO 
waveguide 
clected 
presentativ 
micro-wa' 

engaged 


ot 


yt 40 10 


j 


Published for ‘Wireless World” 


RD STREET LONDON 


Al 


RIT 
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Stentorian 12in. Con- 
£25 
Unit £10,/19/6. 


ud- 
10in 


x | 
The New W.B 
12 High Fidel- 


speaker 


Stentorian High Fide- 
12in. Unit (HF 
1214), €9 156. 


lity 


Stentorian High Fide- 
lity 10in (HF 
1012),£4 19/9. Others 
from 47/6. 


Unit 


Tweeter Units £4/4/- and 
£12/12.-. 


Ready t Cabinets 
from £5 10- Bass 


nsole 


embie 
Reflex 
Price 
aii il 


ity Amplifier 
Price €25. 


THE 


™ lenlorian 


RANGE OF 
HIGH FIDELITY 
EQUIPMENT 


High Fidelity enthusiasts who have proved to: 
themselves the quality of our products will forgive 
us if we repeat—for the benefit of those others who 
have yet to follow suit—that the Stentorian range 
has demonstrated that true High Fidelity is obtain 
able at very realistic cost. 


The results of 30 years’ experience in sound repro- 
duction are embodied in all W.B. lines—in speakers, 
cabinets and in the amazing W.B.12 Amplifier. 
The success of our efforts is evidenced by the 


letters which arrive daily from all parts of the 


world, echoing the praise given by well-known 
experts in this country. 


* STOP PRESS 


Hear the remarkable new Stentorian 8 
Mid-range and High Frequency Unit, in 
corporating 16,000 gauss Alcomax mag 
net. Also 12° Unit (HIF 1214) ficted with 
mid-range stabilisers 


AS EXHIBITED AT THE AUDIO PAIR 


Descriptive leaflets sent on 


Ask 


usual dealer to demonstrate, or see and hear 


request your 
all 
109 


to 


Stentorian office 


products at our London 
Kingsway, W.C.2), any Saturday from 9 a.m 


noon. 
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2 High quality material and 
S MICS dimensional precision are 
ty CERA attributes of Bullers die- 
pressed products. 
' oO ia i ad D us TR Y Prompt delivery at com- 


petitive prices. 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 


REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors 


~ BULLERS LIMITED 


MILTON + STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 21381 (5 lines) « Telegrams & Cables: Buliers, Stoke-on-Trent 
lronworks : TIPTON, STAFFS London Office : 6 LAURENCE POUNTNEY HiL 
Phone: Tipton 1691 Phone: MANsion House 9971 


L,=.C.4 


—-TUNERS- 


The combined V.H.F. Frequency and World Wide Amplitude 
Modulation Tuner uses a tuned R.F., self oscillating additive 
mixer, 2 x IF. amplifiers, and Radio Detector on the V.H.F 
band Il with completely stable tuning. The AM section uses a 
tuned R.F, stage, F.C., High gain |.F. amplifier with variable 
selectivity, and delayed Amplified A.V.C. on all wave bands. A 
Cathode Ray tuning indicator is fitted and operates on al! channels 
and bands. Available in two types. 


S5/FM = 16-50 m.; 195-550 m.; 800-2,000 m. A.M. 87.5-100 mc’s. FM 
SSE/FM 12.5-37 m.; 35-100 m; 90-250 m.; 190-550 m. AM. 87.5- 
100 mc/s. FM 


For three years the FM8I has received the acclaim of the trade and private user alike 
Completely stable tuning, distortionless output, high AM reject ratio, and tuning 
indicator are some of the many features that make it the most sought after FM 
tuning unit to-day! New valves and circuits now make possible the FM8! Mark |! 
Similar in size and appearance to its famous predecessor but with the following 
improved features 


@ Increased gain at the @ Very low radiation @ High level noise limiter 
aerial of over 20 db into aerial 


Easier installation with choice of three Improved A.V.C. characteristics y 
& ch o @ imp ed , ; FM8I Mk. ti 
escutcheons: Gold, Silver, Bronze 


C. T. CHAPMAN (Reproducers) LTD 


RILEY WORKS. RILEY STREET. CHELSEA, S.W.10 


FLAxman 4577/8 Export Enquiries Invited 
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Radio 
Radar 
Television 
[lectronics 


and 


rH! OMPANY began experimenting with 
PTFE when it was first introduced into this 
ountry. Shortly afterwards we started pro- 
essing and fabricating the material in a special 
division of our own factory, giving our own 
ijesignation of CF2 (derived from the formula 
to the range of products ultimately produced. 
Since that time, our experience, both of the 
behaviour of the material itself, during processing, 
ind the application of its remarkable properties 
has been accumulating 
We have developed techniques, and we have 
jesigned special equipment with which to apply 
them, so that we now mould, fabricate, and other- 
wise fashion PTFE from its basic forms, i.e. 
rounds, discs, flat mouldings, rings, cylinders, 
rods, tubes, tape and cord, as illustrated, into 
innumerable components which are already 
lely used by the electrical and electronics 
Istric We also have considerable ex- 
in the application of PTFE dispersion 
a wide variety of materials and 


It is obviously impossible for a material of this 
kind to attain its full usefulness to any industry 
without research and experimental work. We 

\ t aside a substantial part of our resources 

purpose, and will willingly co-operate 
vith any Company desiring to make use of the 
material, to the fullest extent of these resources 

arrangement we will make available facilities 
ractical development work to be carried on 


I 

The following Information Bulletins are now 
watlable: No. 4, BASIC PROCESSING AND 
PROPERTIES, and No. 5, APPLICATIONS. 
Both of these publications will be sent on request to 
ee OF SLOUGH 
ENGLAND 


L ‘ @® omrant . 
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SINTERED MAGNETS 
are used in NEW DA) 
MICRO LIMIT SWITCHES 


he fore cessary provide contact 
pressure | ipplied by Murex Sintered 
permanent magnets which gives a high 
table flux thereby enabling the switch to 
be actuated by a low movement differential 
(002 006"). It also makes pe 
use of high Conductivity Copper Contact 
reducing the IR losses in ACTUAL SIZE OF MAGNET 
the ayat 
Photograph by courtesy of New 
Day Electrical Accessories Ltd. 


Metallurgy Division) RAINHA M ESS 4 Telep!/ Rainham, Essex 3322 


Telegrams Murex, Rainham-Dagenhan 


ITRAL HOUSE, UPPER WOBURN PLA WGA: Telephone: EUSton 8265 


ti shi 1 byte! a 
HAGE magnetic recording tape 


GIVES ALL FOR THAT LITTLE EXTRA 


wesnt tear: nor; 


igned for 


F. A. HUGHES & CO. LTD. 


DEVONSHIRE HOUSE PICCADILLY LONDON WI 


me; Maytair 85¢ 
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Yes, MARCONPS 
have just what 
is needed! 


As the Signal Generator is the basic tool in radio 


esearch, it is not surprising that Marconi Instruments 


ave had long and unrivalled experience in this funda- 
ental field. Generators are available which will fulfil 
every requirement, and new types are 
being added to the already large range 


vailable , 
wailable. Carrier Frequency Range: /0 to 470 Mc. @ No spurious 


ib-multiple outputs; rf. oscillator generates direct at 


F.M. A.M. SIGNAL GENERATOR carrier frequency on all bands. @ F.M. monitored and 
e A.M 


variable up to 100 ke deviation monitored and 
variable up to 80°,, depth. e Output Level variable from 


06 
TYPE TF 1 6 0.2 microvolt to 200 millivolts. e Precision Incremental 


Tuning with frequency change indicated on a directly- 


calibrated meter 


MARCONI 
INSTRUMENTS 


MARCONI! INSTRUMENTS LTD., ST. ALBANS, HERTFORDSHIRE. TELEPHONE: ST. ALBANS 6160/9 
A on Street, Kingston-upon-Hull, Telephone: Hull Central 16144 19 The Parade, Leamington Spa, Telephone: 1408 


ort: MARCONI’S WIRELESS TELEGRAPH CO. LTD MARCONI HOUSE STRAND, LONDON, W.C.2, 
TC75R 


62 Wirt s Wor. APRIL, 1956 


Another DALY Electronic Achievement 


CAPACITORS IN REDUCED SIZES WITH 
FULL VALUES AND WORKING VOLTAGES 


SEND NOW fo; new leaflets with up-to-date information on 


this new range of capacitors 


DALY has succeeded in maintaining full capacity values and 
working voltages in more compact designs specially suited to 
ultra-modern equipment 

PHOTO-FLASH EQUIPMENT DEAF AIDS PRIVATE TELEPHONE 


INSTALLATIONS AMPLIFIERS D.C. POWER UNITS SPOT 
WELDING EQUIPMENT © TEST-GEAR © MAGNETISATION EQUIPMENT 
Behind DALY capacitors lies 20 years of making only 
F@ ite ewes a! 2p 6 we electrolytics, highly specialized experience which engineers 
throughout the world are finding invaluable, and which is 


readily available to you 


4 DALY 
pees estes ate ELECTROLYTIC CAPACITORS 


CONDENSER SPECIALISTS FOR OVER 20 YEARS 


DALY (CONDENSERS) LTD., WEST LODGE WORKS, THE GREEN, EALING, LONDON. W.5 Phone: EALING 3127-8-9 Cables: DALYCON, LONDON 


NEW ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


lIlustrated are a few signal lamps 

taken from our wide range The 

insulation of every Arcolectric signal 

lamp will resist a flash test of 1,500 

volts A.C. The S.L.90 illustrated 

here is a typical Arcolectric low 

voltage signal lampholder It is 

designed to accept popular M.E.S 

bulbs. The bulb is accessible from 

front or rear of panel. The domed 

plastic lens surrounded by a polished | aR S.L.86 
chrome bezel gives a most attrac- 

tive panel appearance This holder 

can be fixed in a single #in. hole 

The mains voltage signal lamp 

SL88/N is supplied complete with an // 
M.E.S. neon tube and a suitable 

series resistance 


Write for Catalogue No. 129 


ARCOLECTRIC 


CENTRAL AVENUE, WEST MOLESEY, SURREY TELEPHONE: MOLESEY 4336 (3 LINES) 


$.L.92 
S.L.82 
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“7 
CINTEL |/.\Y, 


Kw 


COLOUR 


PICTURE 
MONITOR 


Cinema-Television Limited are pleased to 


announce that their Colour Television Monitor 
is now in production. 


Designed to produce a high quality display, 
this equipment will operate on either 625 line or 
405 line 50 frames 2: 1 interlaced standards 


Three I2in. *‘ Cintel'’ tubes employing red, 
green and blue phosphors respectively are 
ptically superimposed by semi-transparent 
mirrors to produce a final picture which is 


visible in either a sitting or standing position 
Phosphors are to N.T.S.C. Colour Specificaticn 
and the use of high grade tubes obviates the 
need of dichromic mirrors and trimming filters 


Full information on this and other ‘* Cintel *’ 


Colour Equipment is available on request. 


CINEMA 


A COMPANY WITHIN T 


WORSLEY BRIDGE 


4 


RANK 


ROAD 


ORGANISATION LIMITED 
LONDON $.E.26 


HITHER GREEN 4600 
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An essential reference | 


00k for ALL users of TRANSFORMERS & CHOKES 


Y Gwkdners Rapio 


CATALOGUE 
The full catalogue is availab! 
fr to industria 

An abridged editior 


nceerns 
1 18 for 


warded to private users 


GARDNERS RADIO LTD., Somerford, Christchurch, Hants. el. Christchurch 1024 


SPECTONE 
3 5-10 


MULLARD 
AMPLIFIER 


Th S remarkabdie eveio € t wil meet the 
fidelity requirements at an extren 
Meticulous spection at each stage ensures t 

Mullard 5-1 nplifier fully meets Mullard specific 


ely low 


Two INPUTS 


nicrophone, etc., a 
ckup input has two switch positions for ec 

tandar , equalisers are available 
CONTROLS He es nd « salisation select switct volume treble a 


t or to ~10db an d the bass lidb to - Sdb 
MAXIMUM OUTPUT 


“OUTPUT IMPEDANCE POWER Oureut for pre-amplifier 
15 wa 300 voits at 12 1 ps. 6.3 voles at 2 amps 
HUM & NOISE FREQUENCY RESPONSE 
l3db referred to 10 wa 


Pickup Equaliser 
0.5db 10 c/s to 20,000 c/s «18 Plug 12/6 
Price GNS 


Tape Reprodu 


SPECTO LTD. Vale Ad Windsor 


4d bass controls are prov 


WIRELESS WORLD 


MINIATURE 


CERAMIC CAPACITORS 


FIXED & VARIABLE 
FINISH: STOVE ENAMELLED OR BAKELITE COATED 


| Wide choice for Radio 
T.V., all Electronic 

| Appliances application 

| and Interference 

| Suppression 


TYPES 

| DISC-3 Types 

| TUBE-AIll Types 
| PEARL 


| DISC TRIMMERS 
| TUBE TRIMMERS 
WIRE TRIMMERS 


| Please apply 
for further 
details and 
Prices 


4 


STEATITE INSULATIONS, LTD., 
25 SOMERSET ROAD, EDGBASTON, BIRMINGHAM, 15. 


Telephone : EDGBASTON 5381/2. 


Telegraphic Address: “STEATITE-BIRMINGHAM, 15” 
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M. R. SUPPLIES Ltd.—— 


(Established 1953) 
t . flers ' ann = ECTRICAL ap ' te 
VOLTAGE STABILIZERS - rREQU ENCY INDEPENDENT. : Ve , 
bra ow PI ‘ t ; 
“ t ¢ » Outout ‘ 


in equipment for the DEAF “ “VARIABLE TRANSFORMERS | 
and for PHYSIOTHERAPY [amid ag oa 


£75 £7/12'6 
ene) £8176 (dew. a Larges 
B.T.H. SHADED POLE INDUCTION MOTORS 
‘ tb 


TOTALLY ENCLOSED A.C. MOTORS 
‘ £3186 
A.C. CONTACTORS 
. 4 ‘ 
r pow 27/6 
HIGH DUTY AIR BLOWERS 
M . ‘ 
« " £22 /10)- 
F.H.P. GEARED MOTORS IMMEDIATE DELIVERY FROM STOCK 
f rat ’ ‘ ' rie 
£8/17'6 
CONDENSERS (pa 
PAINTON STUD-TAP POTENTIOMETERS 


106 
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS 
t tes . tr 


MICROAMMETERS 


RUNNING TIME METERS 


STUART ELECTRIC PU MPS, B.P.L. MEASURING INSTRUMENTS 
M. R. SUPPLIES, Ltd., 68, New Oxford St., London, W.C.1 
Telephone: MUSeum 2958 


The ADAPHONE 


enables the deaf to hear TV and Radio pro 
grammes in comlort and safety and with a clarity 

unobtainable when using a hearing aid for this CINEMA 
purpose. It is also ideal for those with normal 
hearing who wish to hear the programmes with- 


{ dis t 4 ‘ hat ihe Joliowing vace ” heir Laboratorie 
out disturbing other nt eee , s a, 4 


I'he Adaphone has an attractive grey plastic case 


jin. x 2in. x lLfin Weighted straps hold it DEVELOPMENT ENGINEERS in depart- 
in position on any chair arm rhe input is ments covering the design and construction of a 


matched for 2 to 10 ohms connection and the 
wide range of electronic equipment and high-grade 
transformer tested to withstand 2,000 volts D.C g ; iting BB 


Ihe listener can adjust the volume to his in- 
dividual need without affecting the loudspeaker mental knowledge required and some practical 
volume commercial experience desirable 

one control is obtained by alternative o ut 
te Normal’ and i one — } DRAUGHTSMEN, senior and junior, for work 
The M3 model has Automatic Volume Com- in connection with products mentioned above 
pression Experience in design of small electro-mechanisms 
A low impedance insert-type Magnetic miniature and electronic equipment desirable. Knowledge 


receiver of D.C. resistance 30-40 ohms is supplied, of optics an advantage. Applicants who are suitable : 


television transmission equipment. Good funda 


but a bone-conduction receiver is available in- for training will be considered 
stead, at extra cost, for those who prefer it. 


TRACERS, female, with experience on above 
MODEL M4. Complete wit! ature earpiece | 
standard earmould, and leads “41 0 work desirable, but applicants who are suitable 


MODEL M3. Incorporating Automatic Volume for training will be considered. 
Compression, complete as above «5 15 0 


MODEL M5 srporating Loudspeaker Switch * OPPORTUNITIES FOR PROMOTION 
ae ee ae siiadieg * PENSION SCHEME »* 5-DAY WEEK 

Obtainable through all lea r Radio eolers of direct from * CANTEEN * FACTORY 25 MINS. 

ttetthone Geetele Company Useted FROM CHARING CROSS 


Write sll details of experience, age and salary required t 


Inquiries should be addressed to CINEMA.TELEVISION LIMITED, wors.ey 
MULTITONE ELECTRIC co. LTD. BRIDGE ROAD LOWER SYDENHAM, S.6.26 


223-227 St. John Street, London, E.C.|. 
PIONEERS IN SOUND AMPLIFICATION TELEVISION LTD | 


Wirecess Worip 


HIGH 


FIDELITY 
plus 


HIGH VERSATILITY 


Behind the new RCA High Fidelity Amplifier stands 
over a quarter of a century’s skill and experience 
in designing professional sound reproducing equip- 
ment Chis Amplifier includes several exclusive 
features entirely new to audio engineering, thus 
making it many years ahead of its time both in 
design and construction.* 


rhe resulting performance will be found to give a new 
meaning to high fidelity reception and a new realism 
to recorded music. 


rhe RCA High Fidelity Amplifier can be incorporated 
successfully into any existing home audio system. 
The versatility of its input and output facilities 
coupled with the wide measure of control afforded 
by the Pre-Amplifier means that it can be used in 
conjunction with most high quality audio equipment. 


RCA PHOTOPHONE LIMITED 
Associate Company of Radio Corporation of America 
Lincoln Way, Windmill Rd., Sunbury-on-Thames Middx. 


ephone Sunbury-on-Thames 3/0/ 


Ar 


PRE-AMPLIFIER 

INPUTS—Magnetic Pickup 
B.78. 16 mv input for rated output. 300 c/s Turnover 
6 DB Roll-off at 10 Ke/s. 
A.78. 14 mv input for rated output. 500 c’s Turnover 
16 DB Roll-off at 10 Ke/s. 
L.P. 13.5 mv input for rated output. 500 c's Turnover. 
12 DB Roll-off at 10 Kc/s. Flattened LF at 50 c's to 

13 DB. 
R.1.A.A. 11.5 mv input for rated output. 500 c/s Turn- 
over. 14 DB Roll-off at 10 Ke/s. 3 DB Flattening at 
50 c/s. 
Crystal Pickup. .35 volt with inbuilt equalisation from 
constant amplitude to constant velocity output 
enabling switched replaying characteristics to be 
accurately employed. 
Radio/Tape High Level 200 mv. Flat characteristic. 
Low level 50 mv. Flat characteristic. 
Microphone 6.5 mv for rated output. Flat character- 
istic. 
Mixer Facilities for microphone input, with radio/tape 
gramo inputs.¢& 
OUTPUT. 1.2 volts from cathode follower stage. 
TAPE RECORDING OUTPUT. |.2 volts cathode 
follower independent of monitoring. 
BASS & TREBLE. Plus and minus |4 DB at 50 c's and 
10,000 c/s 
VOLUME. Twin ganged control giving correct 
gradation. 
LOW-PASS FILTER. Switched 10 Ke/s, 7 Ke’s, 
5 Ke/s and Flat. 
HIGH-PASS FILTER. inbuilt, attenuating below 
20 c/s. 
FILTER SLOPE. Variable to 35 DB per octave. 
POWER REQUIREMENTS. 375 v/7 ma, 6.3 v 


| amp. 
MAIN AMPLIFIER 


OUTPUT. 12 watts rated. Peak in excess of 20 
watts over 25-20,000 c/s.4r 

DISTORTION. Total harmonic less than .1%, at 
10 watts—700 cycles. 

NOISE LEVEL. 85 DB below rated output. 
DAMPING FACTOR. Variable from positive to 
negative values. 

FREQUENCY RESPONSE. Within 0.2 DB 
20—25,000 c/s + 0.5 DB 10—60,000 c's. 
FEEDBACK. 40 DB total. 

OUTPUT IMPEDANCES. 4 ohms, 7 ohms, I5 
ohms. 

INPUT VOLTAGE. |.2 v. for rated output. 
ANCILLARY POWER SUPPLIES. 375 Volts 
45 milliamps. 6.3 volts 2.5 amps available for VHF 
Tuner, Pre-amplifier and Tape Reproducer amplifier. 
POWER CONSUMPTION. 130 VA at full load, 
AC Input 100/150 and 200/250 volts. 
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A PERFECT COMPANION TO THE 


Connoisseur’ 


TRANSCRIPTION MOTOR 


introduce the Super Lightweight Pickup Mark II. 
other pickup has all these outstanding features: 


Frequency range ‘ ycles to 20,000 cycles at 334 r.p.m 


+ grams downy il 

Total armatur milligrams suspended on nylon 
Armature retracts into head if accidentally dropped : 
, ‘ nl Gramophone fans all over the 
Phe armature é s easily replaceable at home ’ 
, " we the Connoisseur 
OO reening | col DY magnet to minimise hum V aris speed Gramophone 
No needle talk from surface to record Lor 12in. turntable, virtually 
Voltage output 15 no ) P. dis ibrationless with mechanical 
Immediately replaceable with the Connoisseur Mark I head speed change (not braking action 
gives finest reproduction 


Price: Pickup and head, Diamond armature, (86 15'-, plus P.T. £31410. Head only, 
46/12 -, plus P.T. £2 16/5. Replaceable Armature System. £4 10-, plus P.T. €1 186 Price : £20, pilus P.T. £8.11.0. 
Pickup and hed, Sapphire armature £5 13 -, pilus P.T. £284. Head only £3 10 
plus P.T. £1911. Replaceable Armature System £14-, plus P.T. 104 


A.R. SUGDEN & CO. (ENGINEERS) LTD. 


N LANE, BRIGHOUSE, YORKSHIRE. Phone: Halifax 69169. Grams: Connoiseur Brighouse. 


iTS MAIN DISTRIBUTORS 
Merchandising t Lid 183, Pitt Street, 


WELL GREE 
OVERSEAS AGI 
SOUTH APRICA: ¥ P " »3, Strand Street, Cay AUSTRALIA: Brit 
Town. ¢ NAI he Astr tr 44, Danforth R Sydney, and |]. H. Magrath 108, Little Londsdale Street 
Toronto 13 p VY ZEA N immbull & Jones Ltd Melbou \ST APRICA: International Aeradio (East Africa) Ltd., 
Head Office, | uw P Wel rton HONG F ‘ > ox 313 Jairobi MALAYA land Trading Co., 1, Prince 


The Radio Ps td., 3! than Roa ' ne 


VARIACS for S-M-O-0-T-H Essential to all engaged in 
Voltage Control the electrical industry 


rhe fourth edition of this 
comprehensive personal 
directory contains some 
7,000 biographies of people 
in all branches of the 
industry, showing educa- 
tion, training, careers to 
date, membership of as- 
sociations and private ad- 
dresses, with an additional 
alphabetical listing of firms 


The “VARIAC"?+ is the original, continuously 
and organizations in the 


adjustable auto-transformer...the ideal control 
for varying the a-c voltage applied to any electrical, OE ACE, o industry, with their prin- 
electronic, radar or communications equipment. cipals ; 

Voltages from Zero to 17", above line are obtained 

by a 320-degree rotation of the shaft, which is equip- 

ped witha direct-reading dial, calibrated accurately. 


“VARIAC” offers many real advantages over any NOW READY 

other type of a-c control: compared with the losses 

of resistive controls they save their initial cost The only book of its kind 
within about one year, They are available in various 


sizes from 170 VA up to 25 Kilowatts. 3-gang assemb- g! : 5" 454pp 21s net By Post 22s 5d 
lies are also available for 3-phase working. Prices 4 ; ? 
vary from (7.10.0. upwards. 


Teac | E | E ( r r | 1 I C \T | 
48484 XU Py wil 
CLAUDE LYONS LID. | WHO'S WHO 1956/57 | soul 


0k etiers 


Head Office and Works: 76 Oldhall Street, Liverpool 3, Lancs or from 


Southern Factory: Vailey Works, Ware Road, Hoddesdon, Herts. 
(Registered Trade Mark Electrical Review’’ Dorset House, Stamford St., London, S.E. 1. 


oe 


WIRELESS WORLD 69 


with the brilliant 


Super =f te = "| 


SOLDERING IRON 


ANUFACTURED FOR ENTHOVEN SOLDERS LTD. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA 


STAR FEATURES 


STAR APPLICATIONS 


Designed on an entirely new principle, this light-weighit, versatile 
iron is eminently suitable for soldering operations in the RADIO, 
TELEVISION, ELECTRONIC and TELECOMMUNICATION 
industries, particularly for all SERVICE work. For general purpose 
work the Superspeed Iron is the ideal siand~by soldering tool. 


soldering iron is available WOW 


Write for full particulars, including guarantee terms 
and free trial facilities, to the sole concessionaires in 
this country 

ENTHOVEN SOLDERS LIMITED 


(Industrial Equipment Division), 89 Upper Thames St., 
London, E.C.4. Telephone: MANsion House 4533 


or 


WIRELESS 


= "= 


ARE YOU SEARCHING 7 


i, 


MM CUSTOMS 


LECTRONTC MINIATURE 


Make contact with Ardente Acoustic Labora- 
tories Limited, for details of high-quality 
Miniature Earphones, Transformers, Switches, 
Volume Controls, Plugs and Sockets; also of 
the widely-known ARDENTE Hearing Aids. 


The Finger-Tip VOLUME CONTROL 


ee 


“" 


Diameter (A) 
Thicknes 
Length of Cor 

The miniature is widely used in 


amall radios n ' ad ¢é ctronic equipment as a 


dust-sealed potentiom e control 
les unique construction ng surfaces at the periphery, 
The side 
y proud of the peripheraj 
ring, enabling the control to fit tightly in any slot 


ensures chat r s wobble-free 
plates, which do not re e, are slight 
rotating 
without fouling when turned 
Semi-logarithmic and linear laws are available in all values 
5Ku and IMG in addition, logarithmic laws are 
} up to IMQ 

minute) up to 30,000 
rigid mechanical and elec 
t, guarantee a reliable product 


between 
available in all values above |0K 
Life-cests (at 30 complete cycles per 
cycles on production samples, plus 
trical tests of each individual ur 


THE SUB-MINIATURE TRANSISTOR TRANSFORWER 


will be featured in a following advertisement 


request by 
4 


ARDENTE ELECTRONIC 


COMPONENTS 
J ®, Details 


ARDENTE ACOUSTIC LABORATORIES LTD. 
Springfield Works, Horn Lane, Acton W.3 


Te hone: ACOrn 4161-1282 


details 


~ 


will gladly be s« 


on request t 


London 


WorLD APRIL, 


1956 


BROOKES (tystals 


ar ill 


mean DEPENDABLE 
frequency control 


ALL Brookes Crystals are made to 
exacting standards and close tolerances. 
They are available with a variety of bases 
and in a wide range of frequencies. 
There is a Brookes Crystal to suit your 
purpose—let us have your enquiry now. 


Brookes Crystals Ltd. 


Suppliers to Ministry of Supply, Home Office, 8.B.C., etc 
1613 TRAFALGAR ROAD, LONDON, 5.E.i0 
Phone; GREenwich 1828 Grams; Xtals, Green, London 


@ Illustrated above 


62 ke 
Right 
Type 
Unit 
100 ke's 


BROOKES 


a 


AUTOMATION!!! 


me MAGNETIC RELAYSqmmnt 
TYPES 3000 and 600 


Built to specification and to stand the most 
rigid test. 


Tropical or Jungle finish 


Prototypes at short notice and reasonable 
deliveries on quantities. 


HIGH SPEED, A.C. & TELEGRAPH 
RELAYS IN STOCK 


KEY SWITCHES 


P.O. & MUIRHEAD TYPES 


ELECTRO MAGNETIC COUNTERS 
MAJOR or MINOR TYPES 
Four figures—any resistance—D.C. WKG. 


PAP ADD PDA PAD APO PD GD COCO COD 


JACK DAVIS (nears) LTD. § 


§ TUDOR PLACE, LONDON. w.i} 
() MUSEUM 7960 LANGHAM 4821 ( 


PPADPAPD PPA PDPOO OOO CCC!) 
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Solve your 
handling problems 


SEE THE LATEST EQUIPMENT 
FOR SPEEDING PRODUCTION 
AT BRITAIN’S 


MECHANICAL HANDLING 


EXHIBITION & CONVENTION 


EARLS COURT: LONDON: 9-19 MAY 1956 


The greatest display of mechanical handling The world’s largest display of labour-aiding 

equipment the world has ever seen, packed with ’ 
— Tr ; adit devices im the world 5 largest exhibition hall. 
levice for reducing costs and increasing Output, 

takes place at Earls Court in May 

400.000 square feet of space, showing 

This is the place to solve every materials 


handling problem. Here you can inspect labour- type of equipment, large and small, 


aiding equipment, large and small, for every ) a simple trolley to elaborate coal- 
light or heavy Whether your require- 
' handling gear and ingenious bottling plant. 
only a modest device or a large- 
they can be met. 
Something to save time, cost and effort in 
exhibition, demonstrating the enormous , 
made in handling technique s, is of world- ever) industry from mining lo milling. 
le importance to all concerned with production 
th the achievement of higher output for less Many workine exhibits. with experts every- 
eflort \t the Convention, experts from 
where to advise on your special problems, 
ountrie will explain their methods for 
production Decide now to visit this . ? 
. Free consulting bureau and industrial cinema 
ent. Make your plans today and mail the 


: below for fuller details. during exhibition hours (10 A.M. to 6 P.M.). 


ORGANISED BY ‘MECHANICAL HANDLING’—AN ASSOCIATED ILIFFE PRESS JOURNAI 


TO MECHANICAL HANDLING © DORSET HOUSE STAMFORD STREET LONDON, 5.E.! 


Please send the 1956 Exhibition br ive with details of Convention and ree seasor Kel, et 
NAME 


ADDRESS 
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MODERN ELECTRICS LTD. 


: TEMple Bar 7587. 
164 Charing Cross Road, London, W.C.2. “Covent Gdn, 1103, 


Cables: Modcharex, London 


Export enquiries welcomed Immediate delivery from stock Prompt attention to post orders 


TAPE RECORDERS GARRARD UNITS 7 TEST EQUIPMENT —- 
GRUNDIG TKi2 70 gms. aceom acivc 16 AVO -< ‘ 
GRUNDIG TK5 46 gMS. 301 Transcrip £26 Stade 2 a eee te ee 
GRUNDIG TK820 Le Jp AC et Model 7 (latest Mic 33-1 
3D 98 gns. en Uniminor Mk Mic 35-1 (Crystal) 
FERROGRAPH 2A . msoceronic Water 
Wide Band Sig Ger LUSTRAPHONE 
N 76 gns. CONNOISSEUR ' “hy r s MC High imp 
FERROGRAPH variane 2 epee LFVS9 Dynamic 
2AN H 86 ens. SPEAKERS or 
VORTEXION 2A 80 gns. PLESSEY 
VORTEXION 28 299 !2in. 15 ohm s for 
Models 7, 8 and 40 


The following Recording Tapes| W.8. STENTORIAN ry INDUSTRIES 
are available from stock HF.610 ADVANCE »bon 

1.750%. 1.200%. 600 4 +t H.1. (Sig./Gen.) MICROPHONE STANDS | 
FERROGRAPH HF.1012 tapped coil E.2 (Sig./Gen.) Floor, 3 extensions 

£3/3 37.5 or 1S ohms Pt Table Stand rh 
FERROGRAPH ; ; 
GRUNDIG BASF GOODMANS COSSOR LEAK AMPLIFIERS 
SCOTCH BOY 150 Mk. tl L.10 complete 
emi77 ym 102 
Emi 6a P 10! 
AGFA 
GEVAERT : 
PURETONE sa) > paaaenat TAYLOR 
FERROVOICE ‘per 12CS/Ai 
SOUNDMIRROR whacs 
Long Playing Tapes now in + Golden 10CSB 


RECORD REPRODUCING scl tg 
EQUIPMENT Bronze |0in 
COLLARO TRANSCRIPTION 
Model 2010 PX 419 9 0 ossover Unit 
RC454 ai3°i7 Oo Tweeter Unit 
554 Unit o7o0 ly Ribbon Tweeter £12 2 


Oscilloscope 1035 £120 
Oscilloscope 1052 £104 
Voit: Calibrator 1433 €18 


oe we 


All new Taylor Test Gear TRIX 4 watt 
stock 


ALL GARRARD, CON- 
NOISSEUR, DECCA and 
ACOS, DECCA, coLLARO, COLLARO HEADS, 
CONNOISSEUR, LEAK FER. SAPPHIRE and DIAMOND 
RANTI BJ GARRARD STYLI for the above HEADS 
PHILIPS NOW AVAILABLE 


PICKUPS AND PLAYERS 


eoocow--—--oCco 


PRE-SET CONTROL LOCK 
VHF /FM Designed to lock the spindles of pre-set 


potentiometers or trimmers without rota- 


tional or lateral displacement 
BROADCAST = of shaft 


Will accept wide range of 
pane! thicknesses 


TYPE P TYPE C 


Very attractive 
appearance for Send for 
panel mounting leaflet 12 


Constructe o VHF standards ¢ igh Covers the band VW Ai 
RF, Mixer, 2-1F, and ratio dete r stag 'rovision is made for single 
or push pull output, or added Short Wavebane ) 1and b 


in small quar ties, an a 


ean ie iii iadh idole gomedia taint — The ideal method of locking 
These are in use from Bognor « and little changed since first d ‘e panel mounted controls. Positive 
cribec y n ne hnst the Nireless World F . $ 

vod bee a re aoe guard against vibration etc. 
and power ) 
This development of our popular 
pre-set control lock is finished 
in black plastic and embodies 
CB4 FMIMW feede eer rents ai00 “a control knob and instantaneous 
CB4/2, with push pull « 4600 finger-tip locking knob. 

tuner ait iy 6 


ning scale, aoe é Send for List No. 52 
power unit goo 


ny Se See ace ene Coe ee SUTTON COLDFIELD ELECTRICAL ENGINEERS 


ae 


BEL SOUND PRODUCTS CO. arc 5078  Reddicap Trading Estate, Sutton Coldfield. ‘prone sur s038 & sees 


Our new | ar r f de ed ¢ y 12 = Sin. plan wil 


metrical tr ay Linear elity Amplifier €14/10/. 


WIreLess Worip 


$ 


SIEMENS 


CONTACT COOLED 
SELENIUM RECTIFIERS 


10,000,000 sold 


since 1950 


NS &6 HALS KE AKTIENGESELLSC 


BERI 


R.H. COLE (OVERSEAS) LTO. 
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WHY ENGINEERS SPECIFY 


potentiometers -— 


Egen Potentiometers are based on long experience of 


requirements of television and electronic equipment 


manufacturers. In design, dependability, accuracy and 


WorbLp 


PERSPEX POLISH 
io. 3 


For cleaning T/V 
screens and plastic 
abinets 80 that 
they remain clean 
f you clear a 
screen without 
using an anti tatic 
paste it attracts 
the dust and the 
advantage of clean 
ing is lost Large 
jar 


8.4. SILICONE 
ANTI-CORONA 
GREASE 

Every Service En 
gineer should have 
a tube, it will very 
often save a line 
output transformer 
or an EHT coil 


SERVICE AIDS 


Ne. 86 CORE LOCK- 
ING COMPOUND 
Reduce repeat calls 
to retrim sets 
Sound vibration can 
alter the setting of 
dust cores if they 
are not locked 
This compound 
does not perish or 
harden and cores 
can be adjusted at 
any time without 
any danger of cores 
splintering or for- 
mers breaking. Core 
locking No 86 
Tube $/-. 


—_—_—_—_———— 
SAFEPEX CLEAR- 


VIEW GOGGLES 

Service engineers 
should ensure safe 
ty to their eyes by 
them 


April, 1956 


ANTI-STATIC 0136 
This compound 
when applied to the 
kee points of 
2.H.T transfor- 
mers and cathode 
ray tubes pro- 
vides a remedy for 
corona discharge 
Tube -. 


THE RADAR 
KILOVOLTER 
Measures the 
E.H.T. applied to 
anode of the 

R.T It has a 
single scale indicat- 
ing from 3 to W 
kV. Can be used on 
projection E.H.T 
systems, £3/17/6. 
plus 2/6 p.p 


breve s coror ws protecting 
freedom from wear they are outstanding, but, above all, a oe re- | with these unsplin 
NOISELESS. 


does not melt. 2o0z terable goggles. 18/-. ers and pre-set _con- 
DUAL POTENTIOMETERS 


tube 9/- els BP trols of valves found 
RADIO AND TI¥ in most of the por. 
with concentric operating / 
spindles. The new Egen 


FUSE KIT ular T/V sets. Bach 
Dual Potentiometers in- I 
rimmer 


slider is packed in 
a transparent enve- 
corporate all these out- leaned lope. 8/6. piue 2/- p.p 
standing design features ley switch 
multiple contact adjuster 
rotors, smooth easy 
movement thorough wet gee > 
screening between sec- spanners 
tions, plus a convenient B.A 
soldering tag for earth- 
ing screened 
tions on each metal case. Switch and Potentiometer soldering tags 
are of high-grade brass heavily silver plated for easy soldering; they 
are positively located and withstand soldering heat and bending ) 
without loss of rigidity. Control spindles can be supplied to suit 
customers’ requirements | 


134136 LEWISHAM WAY 


TV CONTROL KIT 
Containing 15 slid 


they are completely 


MASTER TRIMMER 
KIT 


i ” This kit contains 72 
fuses of assorted 
popular valves 
housed in a handy 
box, with a pod BRITISH NEON 
plete list of con E.H.T. TESTER 
tents on the lid This tester uses a 
Complete kit 21/6. } neon and a cali- 
brated scale for in 
NURAY Mk. Il dicating E.H.1 
and , The heater booster voltages from 3-16 
spenners that just plugs in Vv Housed 
connec- B.A For 2 volt C.R.T.s 


plastic case 
case inclusi 27/6. plus 2!/- p.p plus 2/6 p.p 


Contains 


Capacity 
mer, | Screwdriver 


Terms of business cash with order or C.0.D 


REPLACEMENTS 

NEW CROSS $,E.14 * TiDeway 3696-2330 
PRE-SET POTENTIOMETERS. Com 
pletely high-grade 
phenolic Solder tags 
heavily silver plated for quick sol 
dering insulated 
with integral control knobs. Tap 
ped for 2-hole 6 BA 
centres. Type 126, wire-wound 
Type 127 


enclosed in 
mouldings 


Fully spindle 


fixing on? 


carbon 


STANDARD CARBON POTENTIO-. 
METERS. Made by an entirely 
new method ensuring a highly 
stable resistance element, which 
is also very durable. Silent and 
smooth in operation, these 
controls offer both mechanical 
and electrical reliability. Sol- : 
dering tags are heavily silver F a P i 
plated to resist oxidisation, and 
the mains switch has an efficient 
quick make-and-break action 


Transformers 


1m or porating 


cores or 


conventional 


PRE-SET RESISTOR. This has a wire-wound resistance element, 
traversed by a nickel-silver slider. Adjustment is effected by a 
worm drive spindle ficted with a knurled and slotted knob. This 
component is smooth and 

noiseless in action and is 

designed to meet the many 

and varied requirements of 

the Electron Industry 

Egen pre-set resistors can 

be supplied in multi-bank 

assemblies to suit individual 

requirements There are 

also twin-track models, and 

types with an electrically 

divided slider, giving adjust- 

ment on two resistors with 

one operation 


EGEN ELECTRIC LTD. Charfleet Industrial Estate, 
Canvey Island, Essex +» Phone: Canvey Island 691/2 


construction 


S 7T' 7 TRANSFORMERS 


based on sound design and _ are 
manufactured to the highest standards 
called for in the electronic and com. 


fields. 


your next transformer requirements. 


munication Consult us for 


N.B MAN FACTURERS ANI TRADE ONLY 


TEWART TRANSFORMERS Ltd. 


75, KILBURN LANE, LONDON, W.10 - LADbroke 2296,7 


WIRELESS WORLD 


two input signals displayed for direct compari- 
son and their characteristics accurately measured 
by the turn of a knob. . . such are the facilities 
and convenience afforded by the Mullard Dual 
Trace Oscilloscope, type L.101. 

Well engineered and reliable, the L.101 
Oscilloscope is the oscilloscope where the demand 
is for a high grade general purpose instrument. It 
employs two identical amplifiers with band- 
widths of 4 Mc/s irrespective of sensitivity. Each 
amplifier is aligned for good transient response, 
has a rise time of 0.1 usec, and a maximum 
sensitivity of 20 mV pk-pk/cm. 

The time base may be free running, synchro- 
nised or triggered. Its velocity is continuously 
variable between 0.1 «sec/cm and 10 msec/cm. 
Both time and voltage may be measured by the 
nul method and a well-regulated power supply 
preserves calibration accuracy. 


® Post Deflection Acceleration gives a brighter 
display at low repetition rates. 
mar k ® R.C. Probe ensures that only negligible damping 
is imposed on high impedance circuits. (This 
probe is also available to users of the Mark 1 
<= features seer 
Improved Triggering Circuit starts the time base 
with the minimum delay from either positive or 
negative signals of only 14V amplitude 


Full details of the L.101 Mark 2 are readily available from Mullard at the address below or from any 
of their distributors 


Belfast: James Lowden & Co. Ltd., Tel. 57518. Birmingham: Gothic Electrical Supplies Ltd., Tel. CEN 5531. 

Bristol: T. Neesham & Co. Ltd., Tel. 22732. Glasgow: Land Speight & Co. Ltd., Tel. CEN 1082. 

Manchester: F. C. Robinson & Ptners. Ltd., Tel. Choriton 5366. Newcastle: Electricals Ltd., Tel. 28617. 
London: Mullard Equipment Division, Tel. CHA 8421. 


Mullard arg SPECIALISED ELECTRONIC EQUIPMENT 


“MULLARD LIMITED, EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C2 


eo 
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GOLDRING beotty 1 E 


/ aading inthe MIF P Cha. 


SREP CARTRIDGE N°500 Nee 
yo se, the world verasone of the best 


-P 


GOLDRING SUPER QUALITY Diamond and Sapphire Styli for 
GOLDRING Cartridges and replacements for other well-known 
Pick-Ups 


GOLDRING ANTI-STATIC CLEANING PADS 


Specially developed for removing dust from L.P. Records 
LATEST MODEL THE SUPER No. F 
500,.M.SD NOW AVAILABLE 
GOLDRING JUBILEE MICRO BALANCED TRANSCRIP- 
TION ARMS. 


GOLDRING _ PRE- THE GOLDRING MANUFACTURING CO. (GREAT BRITAIN) 
engl Sg 486 & 488 HIGH ROAD, LEYTONSTONE, LONDON, E.II. 


RIDGE Telephone: LEYtonstone 8343-4-5 


® '4 ranges 
Linear scale 


200 250 voits A.C 


mains operation 


Condenser leakage | 


test 


Internal standards of 
| 


*% Fully guaranteed 


The MODEL CRSO 


Pg ye FREQUENCY METERS 


steel, finished black crackle. Complete with valves and instructior 27-8" up to 10,000 cycles 


ready { is S carr oki 

$G$0 SIGNAL GENERATOR cover Oke/s to c/s in six DIFFERENTIAL A.C. CURRENT 
ranges o fu ame als (me nodulated or ( ‘ METERS 

wo t ie sre vaives and ‘S« 7 ‘ ectifie ns transformer 

ie dette cettement eaten tone Saam Mae Mb inchen, tative COMPARING THE MAGNITUDE 
green case Yin. x I3in. x din. with front panel of green Perspex er OF TWO CURRENTS. 

graved white. ONLY 6810 ( r./packis 

VV50 VALVE VOLTMETER in: ‘ to 250 volts A PHASE SEQUENCE INDICATORS AND 
and D.C. w pedance of egot ONLY €7/196, ¢ SYNCHROSCOPES UP TO 5Kc 

4 arr./packing 
~ ab ple ee a a i A Full Range of Switchboard and Portable 
acon ty oenere 6 te waltable, Callers enteacGhark Instruments 


pagiens THE ELECTRICAL INSTRUMENT 
CoO. (HILLINGTON), LTD. 
GRAYSHAW INSTRUMENTS Boswell Square Industrial Estate, Hillington, 


Glasgow, S.W.2 Halfway 1166 and 2194 
PARK STABLE YARD, LEYTON ROAD, HARPENDEN, HERTS 


Post and H.! 
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The Ediswan ESA.1500 is of particular interest to 
Designers of Industrial R.F. heating equipment. 


This modern valve, the Ediswan ESA.1500, is a 

directly heated, forced at cooled, thoriated 
iment triode primarily intended for operation 
in Oscillator in R.F. heating equipment. It may 

also be used as an R.F. or A.F. power amplifier 

RATING 

I ent Voltage (volts) Vi 


ment Current (amps) Ij 


V4 (max) 


Maximut 100 33588 F588 SERS: $s S508 S08: tet sibits stb 
ued Cotensias “+1 ANODE VOLTAGE—ANODE {i 
CURRENT CHARACTERISTICS j)" 


(mA/V) gm 
L 


Amplification Factor 


iode Impedence (ohms) rg 
Maximum Operating 


I requency alt 
full rating (Mc/s) 
R.F. Power Output (kW) 
* Taken at V, = 5,000v; 1, = 400 mA, 


THE ESA. 1500 is useo in THe 
RADYNE MODEL C.50, 
6 KW INDUCTION HEATER. 


}} 
eS SEESE EBSRE EERE EES 
i 
4 
| 


Vg ittrrtte 


ANODE CURRENT IN AMPS. 


The Radyne C.50 induction heater has 

ample heat reserve for almost all brazing 

ind soldering operations and can handle 
rinking on, through heating and small 

hardening or melting jobs 

Maximum output current is over 1,000 


ANODE VOLTAGE IN &V. 


EDISWAN 


INDUSTRIAL AND TRANSMITTING VALVES 


THE EDISON SWAN ELECTRIC CO. LTD. 
155 CHARING CROSS ROAD, LONDON, W.C.2 


Member of the A.E.1, Group of Companies 


APRIL, 1956 


SEE ex Microwave Equipment up to 44,000 Mc/s 
SEE eas /ndustrial closed circuit T/V. 
SEE ems Nuclear Magnetic Resonance Spectroscopy. 


SEE eam [he latest development in International Instrumentation 


IN ACTION AT 


MICROWAVE: Klystrons, Magnetrons, With Products 
S.W.|, analysers, oscillators, bolometers, 
etc 

ACOUSTICS: automatic analysers, volt- : 
meters, oscillators, level recorders, etc 9 Countries 
CHEMICAL: nuclear-magnetic spectros- Tth-18th MAY 
copy, coulometry, polargraphy, potentio- 1956 
metry etc 
COMPONENTS: tools, hermetic seals 
pick-up cartridges, capacitors, transistors Pnavees sie Ja.m, to 7 p.m, daily 
silicon diodes, test equipment, etc a 7th May 12 noon to 7 p.m. 
COLOUR T/V: phase meters and 
delay cable 


From 


40 Companies 


Tickets are available from the organisers Phone: HOP 4567 Ex. 6 
B. & K. LABORATORIES LTD. 57, UNION STREET, LONDON. S.W.|I. 


POST OFFICE TYPE 
3,000 and 600 relays 
to specification 


THIS MAGNIFICENT RECORDER 


TAKES EVERYTHING IN ITS STRIDE 


rformance on standard or pre 
he Celsonic high-fidelity mag 
rder is world famous It ala 
© superimposing of words 
onversion of silent films t 


es possible n rees up 


cok ak ae eo @ Specialists in tropical and Services jungie finish 


@ GUARANTEED TO FULL A.L.D. & L.E.M.E. STANDARDS 
PROMPT DELIVERIES, PROTOTYPES 7 TO 10 DAYS 


Send for detail = pr 
EXCEL SOUND SERVICES LTD., (Dept. W.D.R.) 


Garfieid Avenue, Bradford 8, Yorkshire. Tel.: 45027 
Piease PRINT your name and address 


At elactus Pe AT ¢ j j | f 
L. E. SIMMONDS LTD. 
$s BYRON ROAD HARROW M™I1ODO x 
Teleps 
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WE SPECIALISE IN QUALITY ELECTRONIC EQUIPMENT 


(All guaranteed in perfect condition) 


MULTIMETERS VALVE VOLTMETERS OSCILLOSCOPEs 
AVO Minor a7 0 BROWNING 

AVO 40 £10 0 COSSOR (D.8.) 

AVO 7 cis 0 COSSOR (5.B.) 
FERRANTI £4 17 TAYLOR 170A MULLARD 

STARK 6s 5 TAYLOR I7IA TAYLOR 

TAYLOR 70 ‘8 0 m 
TAYLOR 82 . 9 0 SIGNAL GENERATORS 
AVO Wide Range 

COSSOR Ganging Osc! 
FREQUENCY MARCONI 390G 


METERS ony pa WEE MEGGERS 


BC221 TAYLOR 66A Evershed and Record 


500V ... £10 10 
In Perfect aE ee 0 


condition 


COMMUNICATION RECEIVERS 


EDDYSTONE HALLICRAFTERS NATIONAL 

640 £22 10 $38 £24 NCI73 0 
740 £32 0 $20 £25 NC57 0 
750 £50 0 S20R £28 HRO , 0 
RCA a £35 HAMMARLUND 

AR77 £40 0 SX28 £55 HQI29. 0 
AR88 £55 0 SX71 £95 HQ120 0 


MANUALS FOR COMMUNICATION RECEIVERS £1.7.6 each. AR88D-LF, AR77E, RIO7, Marconi CR/00, S20R, 5X24, SX28, 
B2, TX/RX, HRO’s, etc. All photostatic copies. 


VHF-UHF RECEIVERS a 
KLYSTRONS MAGNETRONS 
Receivers Type AN/APR4 30 | HALLICRAFTER $27 
Mc/s-1,000 Mc's. Type AN/APRS 
1,000 Mc/s-6,000 Mc's. | Range 27.8 143 Mc/s. AM and FM | 


a : Detectors, for 110/230 volts A.C 

U.S.A. MICROWAVE mains. | 
TEST GEAR ye et ' , 

TS3, TSIO, TSI3, TSI4, TS36, | , 2S Se PRICE checked and aligned £50. | 

TS62, ST69, TSI27, 18226, . 4 Completely overhauled, as new, £75. 

TS45/AP, TS89, TS47, TS174 and . 


WE ALIGN, RECONDITION and CALIBRATE RECEIVERS also TEST EQUIPMENT in our own LABORATORIES 


all or Telephone 1 a] ’ i Shop hours, 9.30 a.m. toép.m 
1 4447 and 8410 (Day) \ | ( () Thursday 9.30 am. wo | pm 
31/45 (Night) y hk j IiMwY Jb OPEN ALL DAY SATURDAY 


22/27 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


L.WESTWOOD - 46 GEORGE STREET - OXFORD 


MEE RADIO COMPORERTS AND ELECTRONEC EQUEPREERT Ta 
TELEPHOWE: OXFORD 477863 


&O Wireless Wor_p 


ADCOLE 


(Regd! Wo 


SOLDERING INSTRUMENTS 
1ED EQUIPMENT 


ILUSTRATED 


DETACHABLE 
4” BITMODEL 
LIST No. 64 


Protective 
Shield 
List No. 68 


CATALOGUES HEAD OFFICE SALES & SERVICE 


ADCOLA PRobvuCcTSs LTo 
GAUDEN ROAD, 
CLAPHAM HIGH ST., 
LONDON, 5.W.4 


TELEPHONES 


MACaulay 310! 
& 4272 
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MICROPHONES & RE- 
CEIVER HEADGEAR 


Assy. No. 2 (ZA 2905) con- 
sisting of 100 ohms impe- 
dance MC headphones, Tan- 


noy high power microphone 
18 - each 


TRANSMITTER RECEIVER No. 22 
2 mc.-8 mc. complete with all valves, power pack for 12 v. D.C 
both installed in a carrier, headgear and microphone assembly 
All in excellent cond.tion, very economical current consumption 
Ideal for mobile use 

Price £11/15/+ each. Carriage 20 - extra 


SPARE PARTS FOR AR 88-D. & L.F. 


Mains transformer 
Qutput transformer 
Filter chokes 

I.F. transformers 

V.F.O. transformer: 

I.F. Crystal transformers 
Main Var. Condenser 
Block condenser 13 x 4 mI 
Band switche 
Antenna trimmers 
Phrasing trimmers 
All the above are f 


excellent working sods r 
GOVERNMENT SURPLUS VALVES 


A large selection available, please state your requirements. 


J. P. ELECTRIC 


156 ST. JOHN’S HILL LONDON 


reconditioned and guaranteed to be in 


MAIL ORDER 
DEPT. 


S.W.11. 


REDUCE YOUR PRESS TOOL COSTS 


THE HUNTON UNIVERSAL BOLSTER OUTFIT 
FOR SHEET METAL PIERCING AND 
BLANKING ON FLY PRESSES 


MY 


Bolster Frame with ” Hy Two Punch Holders 
adjustable gauges with detachable 

and insertable stee a Wy, positive-action 

Holders ‘or Strippers take 

to 3gin 

diameter 


Equip your press with 

the Hunton Ourfit and use 

inexpensive standardised Punches and 

Dies jin. to Min. diamerer, obtainable from stock—in Ain. sizes 
when required 

Standardised Tools also available at short notice tor Square, Oblong and 

other shapes, Louvre Forming (up to Sin long), Corner Notch ng, Corner 

Radiusin Angie iron Notching and Piercing, etc 


Get the Outfit now—Buy Punches, Dies and Tools as you need them 
Descriptive brochure and price list W.R. on request 


Phoenix Works, 114-116, Euston Road, London. N.W.1 


Telephone: EUSton 1477-8 Telegrams Untonexh, London 


—— i A 


ee - ‘ 
—< ™. 


RATING . UP TO 2 kW 


FREQUENCY RANGE .2 Ke/s to 2 Mc/s 


MULLARD LTD * COMPONENTS 


DIVISION * 
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\ 


\ 


\ ALE. 
| \ POWER 
_/ TRANSFORMERS 


iy ett 


Lal 


Lhe 


transformers of out 
the 


high 


H.F 
clency are 
range of 


uund Ferro 


power! | 
Mullard 


det 


latest additions to 


quality component igned 


ar cube magnetic core 


Utilising the unique characteristics of Ferre 


cube to the full, Mullard H.F 
less cot 


formers using alternativecorematerials 


transformers are 


tl tran 


These 


maller, lighter, and than 


1ivantages are particuiarly marked in trar 
U 


ofupto2kW 


2M 


formers required to handle power 


tween the frequency range 2k« i 


wide 
H.1 


pack 


Mullard transformers are already finding 


ise inapplications as diverse as ultrasonk 


ower generators and aircraft power 


fron aircraft's normal A.C. sup 


latter application, the low leakage 


ating an 


In the 


l of Ferroxcube need for 


can eliminate the 


external screening, thereby reducing the size 


and weight of the transformer even further 
As with all Mullard high quality component 
eH.F. power transformers are designed and 


the 


to engineers’ individual specifications 
e now for details of the complete range o 
under this service 


onents available 


= 


Mullard fey 


SHAFTESBURY AVENUE 


‘Ticona\’ permanent magnets 
Magnadur ceramic magnets 
Ferroxcube magnetic cores 


WC2 


HOUSE -° 
MCIA 


CENTURY 


%? 


-Cowards perlection- 
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LOWTHER LINEAR AMPLIFIERS 


Exclusive Lowther Design and Build 


Lowther Linear Amplifier 
LL.10 £25 


The new range ‘“‘ Lowther Linear ” amplifiers surpass all 
previous multi-loop feedback or basic ultra linear tech- 
nique by the utilisation of the suppressor grid of the 
Mullard power pentode EL34 into the distributed load 


circuit which enhances the performance in all detail. 


Generous in design, the amplifier’s performance will 
remain at its high laboratory test specification throughout 
many years of us« 


his and other Lowther products can be seen at the 
B.S.R.A. Exhibition at the Waldorf Hotel on May 
26th and 27th. 


THE LOWTHER MANUFACTURING COMPANY, 


LOWTHER HOUSE, 8T. MARKS RD., BROMLEY, KENT, ENGLAND. 


Tel. : RAVensbourne 5225 


ASK ARTHURS FIRST 


Valves and C.R.T.s in great variety 
AVO METERS IN STOCK 
Avo Model 7 
Avo Model 8 
COSSOR Oscilloscope Mode! 1035 £120 O 
COSSOR Oscilloscope Model 1052 £104 0O 
ADVANCE AND TAYLOR Meters always in STOC 
LEAK TL/10 Amplifier and ‘‘Point One”’ 
Pre-Amplifier Complete 

LEAK F.M. Unie with built in Power 
Supply 

JASON F.M. Unit with Power Pack 


£19 10 
£23 10 


428 7 


£33 15 
4i9 7 
CHAPMAN F.M. 81 Unit €21 0 


MANUALS 
10 6 LOUDSPEAKERS, RADIO 

eter TELEVISION, RECORDERS 
Osram Part 2 AND RECORD PLAYERS OF 
Brimar No. ¢ LEADING MAKES 
Mullard epecs 

ment Guide 
Arcand > ae 

und reproduc 
Sound fe Se WELCOME YOUR 

>.F. j RIES on Rad 

age oe 6d extra < 


flered subject to beir 


price alteration 


Electrica 


pRoPs ARTHUR GRAY. LTO. 


GRAY HOUSE, 150-152 CHARING OROSS ROAD, LONDON, W.C.2 
TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON 
———————————————_—_—_—____=====[=a[ja=ES=S=Eseseseses————— 


Sound Reading! 


SOUND REPRODUCTION by G. A. Briggs 


Third edition, second impression, 368 pages 
315 illustrations Chapters on Resonances 
Cabinets, Room acoustics, Response curves with 
oscillograms, Crossover networks, Recording 
systems, Records, Pickups, etc Total sales 
exceed 35,000. 17/6 (18s. 6d. post free) 


LOUDSPEAKERS The Why and 
How of Good Reproductior 

by G. A. Briggs 
New 4th Edition. 92 pages. 45 


llustrations 


PIANOS PIANISTS AND 
SONICS by G. A. Briggs 


Invaluable coscudents, teachers, etc 
Chapters or History, Construc 


nd ref 
tandard reference tion Harmonic Analysis Room 


Detailed 
easy-to-follow dia 
grams description of Electro 
Static speakerand demonstrations 
n Royal Festival Hal Total sales 
exceed 40,000 7/6. (7/9 post free) 


‘ on loudse rs 
work on loudspeakers Acoustics, Touch. Toneand Tuning 


192 pages, 102 illustrations 
(ti post free) 


Whartedale Wireless Works Ltd. 
Bradtord Rd, idle, Bradtord, Yorks 


—AERIAL FITTINGS!!— 


ESPECIALLY DESIGNED FOR CONSTRUCTING 


BAND I and BAND II! TELEVISION AERIALS 


COVERING ALSO THE CONSTRUCTION OF 
F.M. and other 8.W. aerials. 


All fittings are fully guaranteed, being die-cast 
from high quality aluminium alloys. 


nformation 


Send |/- P.O. for our illustrated catalogue of 
fittings, chimney & wall lashings, alloy tubing etc. 


FRINGEVISION LTD. 


MARLBOROUGH, WILTS. Phone: 657 & 658 


W IRELESS WOKLD 


OSCILLOSCOPE 


TYPE 723 
DC—5Mc]s 


Y Amplifier response flat from D.C. to 5 aia ETO REE ETRE rR, 
p p Ke 
@ 


Mc s. fr 


@ Sensitivity of 100 mV per cm. at | kV 
E.H.T. 


6000 : 


@ No overloading occurs with full screen 
deflection over the complete frequency 
range at 2 kV E.H.T. 


@ Variable E.H.T voltage of |, 2 and 4 kV. 


@ Automatic Brilliance Control Circuit. 


@ Time-base range from 0.5 seconds to |! 
microsecond for full screen deflection. 


@ Versatile Auxiliary Amplifier incorporated. 


@ A deflection of | cm. ensures rigid syn- 
chronisation over the whole frequency 
range. 


@ Instantaneous shifts. 


T HE OSCILLOSCOPE TYPE 723 utilises a vertical cathode ray tube with a 4-inch flat screen, which is viewed 

through a surface aluminised-mirror. This form of construction has considerable advantages. The instru- 
ment which is only Bin. deep, may be forward rack mounted on a !9in. rack, but when employed for bench use 
it takes up less room than a conventional oscilloscope. The screen is observable at a reasonable height from 
the bench without tilting, and an effective light shield is obtained without a projecting hood. The large front 
panel makes possible a clear and convenient layout of controls, and an Oscilloscope Camera Type 758 may be 
mounted permanently on the top of the instrument without interfering in any way with normal viewing. 


6... IMMEDIATE DELIVERY PRICE £160 
© ee 
= 


" 
/ ~ 
Full details of this or any other Airmec ™= . 
Instrument will be forwarded gladly on request " — 


AIRMEC imiteo ~ 


HIGH WYCOMBE, BUCKINGHAMSHIRE, ENGLAND 


Telephone High Wycombe 2060 Cabies Airmec, High Wycombe oa —_ . 
—_ 
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3-D Extended Frequency Sound Is Here 


ANOTHER SOUND BARRIER OVERCOME BY 


Cote PLATED DIAPHRAGM. With a gold sputtered 
es ene diaphr agm for purity of tone these electrostatic 

speak recently introduced into this country by 

1 SL. ure de ” d to reproduce the very high frequencies 
in the sound ( it nd to operate between 7 and 20 kc’s 
15 sounds flat and 
ymphonic passages. To 


oduction and 


where the linary dyna c loudspeaker 


lifeless whe reproducir ? 

obtain life-lih high qualit epr 
just add one or more | gh fidelity TSL electrostatic speakers 
to your receiver, radiogram, television or AM FM receiver 
THREE MODELS AVAILABLE. To differing 
conditions and types of amplifiers TSL market three models 
of their electrostatic tweeters 


reception, 


meet 


Type LSH 75. For single ended output and small push-pull 
amplifiers Type LSH 51/8 A high output wide-angled 
model for edium power aroplifiers Type LSH 100 A 
diffused model for all classes of amplifier 

INSTALLATION. TSL electrostatic loudspeakers must 


be oper ited from a |} gh impedance source, i.e 


high power 


, from the 
They are not 
suitable for speech coil impedance 

FITTING A TSL ELECTROSTATIC SPEAKER to 


ny wrdinary receiver 7 mpie it 


primary of the existing output transformer 


onnect mn” at 


merely entails the 


addition of resistors and 


capacitcrs 

To fit an LSH 75 the best 
suspend the 
init centrally in front of the 


thod is to 
ae 
CIACUIT 
SINGLE 


SUITABLE FoR One of the existing speaker 


ENDED OUTPUT VYVhen two or more 


TECHNICAL SUPPLIERS 


electro 


LI aD... 


static units are be 
added they should be ay 
mounted as near the 
dynamic loudspeaker as 
possible Leads 
the equipment t the 


“ft iy) 
yy +f 


wip aro"en 
from 


. SYMMETRICAL NETWORK FOR 
tweeters PUSH-PULL 

should be kept to the minimum length. 

CIRCUITS. The circuits illustrated are but two of the 
which electrostatic units may be added to 
existing receivers and amplifiers. Circuit values are the same 
for each model. Resistor and capacitor, or choke and capa- 
have been chosen to provide necessary filter 
' frequencies of the middie and lower 

yisters reaching the electrostatic units. 


Type LSH 75 12/6d., 

Type LSH 518 17/6d., 

Type LSH 100 21/-. 
(Purchase Tax Free) 


Full Instructional data supplied with 
each model. 


electrostatic 


many ways in 


citor values 


constants to 


ency response of each mode 
and is as follows 
kc's response 0dB 
ke's IdB 
kes 5dB 
ke's 16dB 
kc/s 8d4B 
ke/s 8dB 
ke's 13dB 
ke/s 10dB 
L$H 100 
Ask y 


EXPORT ENQUIRIES INVITED 


n case of diff ty write, phone or call :— 


Hudson House, 63 Goldhawk Rd., W.12. SHE 2581/4794 


METERS 


LARGE AND VARIED 
STOCKS AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


EXAMPLES OF TYPES AVAILABLE IN 2iin. FLUSH 
PATTERN MOVING COIL INSTRUMENTS 


AMPERES D.C. 0 
MILLIAMPS 
MICROAMPS 
100-0-100, 250-0-2 
AMPS. AF. O-! 
VOLTS Dc. 0.) 
2,500 

VOLTS A.c. 0-5 
We can supply eter h WN TANDARD JRRENT and 
VOLTAGE RANGES to any spe " liad 

NG RON THERM . T 


ays. MOV 

MENT 
die QUARE FLUSH Fi nd IDUSTRIA 
WITCHBOARD INSTRUME v ; Rn PROMPT 
DELIVERY 


SUPPLIERS OF 


COMPONENTS INDUSTRIAL MOTORS, TRANS. 
FORMERS, FLAMEPROOF MOTORS, RECTIFIER SETS, 
GEARED MOTORS, FREQUENCY CHANGERS, CON. 
TROL GEAR, ELECTRONIC PROCESS APPLICATIONS 


ANDERS. ELECTRONICS. LTD. 


91, HAMPSTEAD ROAD, LONDON, N.W.!/ 
EUSton iv 

Suppliers to Govt. Depts., B.B.C., Tech. Colleges, 
Leading Manufacturers & Research Laboratories 


Telephone 


PARKER'S SHEET METAL FOLDING 
MACHINES. HEAVY VICE MODELS 


eigh Git £4/15.- 


eigh 


oe QF 


e for etans 


WHEATCROFT WORKS WELLINGTON 
STREET, BATLEY, YORKS. Te Hatley 4 


A.B. P. ARKE 1 


INSULATING 
SLEEY INGS = 7 - 
P.V.C. AND 
POLYTHENE 
SLEEVINGS 
INSULATED 
WIRES AND 
FLEXIBLES A.1.D. and A.R.B. Approved 


PLASTICABLE LIMITED 
HAWLEY LANE, FARNBOROUGH, HANTS 
Phone: Farnborough, Hants 85 


An aircraft's performance... your 


car's reliability tonight's Tele- 
vision and Radio’s sound may 
depend upon efficient electrica 


insulation 


APRIL, 1956 


WIRELESS WorLD 


Special Clearing 


% RADIO CHASSIS TYPE “A” 


Built to the highest specifications these chassis offer the 
finest value to the enthusiast. 

Five valves, 3 wavebands superheterodyne, with full 
negative feedback and A.V.C. Full range tone control 
Socket panel for aerial, earth, extension speaker and gram. 
pick-up. Full horizontal glass dial. Overall size I2in. 
length, 8tin. depth and Bin. height. Supplied complete 
with selected set of knobs. 200/250 volts, 50 cycles, A.C 


Pack ng and carriage 12/6. — 10 Gns 
we AUTOMATIC RECORD CHANGERS 


Cat. No. RC A—latest fully automatic 3-speed mixer 


changer made by a famous 
£7.19.6 


manufacturer 


CABINETS 


A very high quality Cabinet in & 
modern design Exterior veneered 

a highly figured Wainut. Solid block 
board lift-up top with all incer 
veneered in Sycamore, Full silk fror 
Packing and Carriage 15 
Extension Speaker Cat 
or 10in., 27.6 each 


Packing and carr 


*% STARRED ARTICLES AVAILABLE WHILE STOCKS LAST 


AM/FM 
RADIO 
CHASSIS 


A 9-valve A.M./F.M. chassis with 

4 wavebands (long, medium 

short and F.M.), push-pull output 

stage and magic eye for precision 

tuning Specially designed for 

permeability tuned F.M. stage 

and a very high degree of |.F 

amplification for fringe area 

receptio offers the finest quality regardless of price. Automatic 
volume control and a special wide range tone control. Push-pull output 
compensated network for electrostatic treble speaker 

"rs an output of 7 watts with the widest possible audio frequency 
Special large !0in. high-flux F.M. speaker with matched treble 
trostatic speaker, supplied and included with the chassis 

»cket for F.M. dipole aerial. Socket panels for aerial, earth, 

and gram pick-ug A.C. 200/250 volts, 50 cycles 

with matched set of knobs and full length edge lic 


lass di Size long, 8 Il depth, 8” height 
giass dia g, 84° overall depth a 2 Gns. 


Packing and carriage 15 - 
TYPE A 5 VALVES TYPE B 7 VALVES 
TYPE B; 7 valves 3 wavebands 


TYPE A: 5 vaives 3 wavebands 
iperher wich full negative Superhet with specially designed 
eedback and A.V.‘ Full range push-pull output stage 


——« eae £1546 


Pack / carriage 12/6 Packing and carriage 12/6 


CRYSTAL RECEIVER—TUNER 


eption of medium and large wavebands with outlet 
High Quality amplifier Employing supersensitive 
stal Diode the tenor is housed in an attractive moulded 


wg TL 
SPECIAL F.M. TUNER 


A completely self-contained unit transforms an old A.M. set into a modern 
FM. receive Circuit contains 6 valves; Grounded grid RF stage followed 
by additive mixer using a FCC85 Twin Triode valve combine these two 
; 2 »mpletely sealed permeability tuned unit Two IF 
stages give maximum gain followed by EBGI double diode as ratio detector 
Frequency rage of 85 to 101 megacycles allows adequate overlap 
the band and covers all existing and proposed V.1.F 
transmissions in the U.K Complete in cabinet with G 
nagic eye hassis form €13/15/-. Packing and carriage | 2/6 ns. 


at ea € 


* LOUDSPEAKERS 


Cat. No. L5/10—10in. Standard 
Cat. No. LS/E74—7in. « 4in, ELLIPTICAL 
Electrostatic Loudspeaker LSH/5, for treble response 


Packing and carriage 
M.L.U.5 
TABLE RECEIVER 


FIVE Valves superheterod ) 
wavebands (Medium | 87.550 metres, 
Long 1,000-2,000 metre 

versal AC.06 with a 
sensitivity and stability 
Negative feedback and cor 
sated A.V ( Fixed tone 

and pleasing bass response 

im attractive cabinet 1 

Packing & Carr. 7/16 


T.V. BAND Ill 
CONVERTER 


in an attractive cabinet 
designed to 


viewers with single band 


nstrument 


receivers to obtain pro 
grammes on Band II! transmission 
(1.T.A.). 200-250 volts A.C. only 


nple to connect Full in 


£9 150 


UNBEATABLE VALUE 


TAPE RECORDER 


a superbly ficced Moroccan grained carrying case, this instrum 
very finest of its class, regardiess of price 
t type TRUVOX twin-speed Tapedeck. input for radio, gran 
rophone. Built-in selected elliptical Speaker of the very finest quality 
ding (with recording level indicator) or Play-back. 200-250 voits 
ycles, A. Mains only 
complete with selected Microphone and Recording 


structions en 


closed Only 


Gns. 


ng and carriage 25 


SEND FOR FULL ILLUSTRATED CATALOGUE 
Containing details of unbeatable values in various types of 
Chassis, Speakers, Gramophone Amplifiers, Tape Recorder 
Kits, Etc 


ALL FULLY GUARANTEED. GENEROUS EXTENDED 
CREDIT TERMS ON ALL ORDERS EXCEEDING £12. 


36 SOUTHAMPTON ST - STRAND - LONDON, W.c.2 


Personal Callers only at 


90 JUDD ST ‘LONDON: W.C.1 Tel. enquiries: TER, 9876 
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OSRAM “912 PLUS” - - “Q-MAX"’ CHASSIS CUTTERS 
STILL the easiest and quickest way of cutting 

Se20n holes in SHEET METAL. 

Mains Trans. W/07418 ‘ 

Output Trans. WO7!10 ' 

Choke 10 Hy. 150 mA ; 

TCC LEAK DYNAMIC PICK-UP with diamond 

stylus. lg” or ti 

Capacitors (AMP) i r iy 

Capacitors (PRE-AMP) Arm with L.P. or 78 head 

Capacitors (PASSIVE UNIT) Extra head 

LAS Mumetal cased trar 

Resistors (AMP) 3 sys, > 

Resistors (PRE-AMP) ' ACOS 10d.; medium Ca 

Resistors (PASSIVE UNIT) . . large, 1/9 

aeeesete Oe Hi-G HEADS t 


PLUGS, ETC 


ori 


HGP.35 Sed. or L.P for Garrard RC.80.M Patent No. 619178 
MULLARD 5-10 TA/AC 45/1 
GILSON HGP. 39 Std. or L.P.(G.P.20arm, 27/9) 444 ‘@-MAX" MODEL 

Mains Trans. V/08623 aa fe mm oF 0.7. Sor Gorvans SOME 45 * Gris DIE 
Output Trans. 696A/8K <4 

Output Trans. 696B8/6K HGP.55 Sed. or L.P. plug-in heads for ms OSCILLATOR 
Distributed toad output YWO0710/8K BJ arm 4s - 


is an ideal instrument 
GP.59 Turnover Pick-up cartridge 4i8 for the determina- 
r.c.c. : : : tion of tuned circuit 
Caps (AMP) "I resonant frequency, 
Cc aakeen ORE.) AMP A‘) F.M. TUNERS tuning Bhwas come 
Capacitors (ADDITIONAL FOR Armstrong FM.56 without application 
PRE-AMP 'B6°) Chapman FMB! Mk. Ii of power, for the 
LAB Chapman Preset with Power Pack determination of coil 
Chapman AM/FM mutual and stray 
Resistors (AMP) Leak F.M inductances and both 
Resistors (PRE-AMP A‘) Lowther F.M 


fixed and stray 
Resistors (PRE-AMP ‘B') (incl. mair Sound Sales Mk. I capacitances. Covers 
amp.) 


All components for Mullard, Osrar . : 1.5 to 300 Me/s. in 
(WRITE FOR SPECIAL LIST) Amos and Johnstone F.M eight ranges. PRICE 12 Gns. Complete. (Or 
4 Gans. Dep and !2 monthly payments of 15/5.) 


, 1 
HI-STAB HIRE 
RESISTORS | | PURCHASE - R ke Y HAVE YOU HAD OUR 
Pull cones of AVAILABLE mm ; ENLARGED AND FULLY 


weiwyt a OVER ILLUSTRATED 6d Post 
CATALOGUE? 


Close tolerance £10 25, HIGH HOLBORN LONDON, W.C.! 


olen: Free 
in stoc Tel.: HOLborn 623! 


© T/¥ TECHNOLOGY POLYTHENE 


@ RADIO ENGINEERING INSULATORS, END CAPS, PLUGS, ETC. 
@ ELECTRONICS for 


© RADIO SERVICING T.V. AERIALS 


There's a big future in T V and Radio. Act now! In 
crease your knowledge Back up experience with a : . : 
sound theoretical background. 1.C.S. offer courses of Standard Articles or Special Mouldings 


instruction in 


TV TECHNOLOGY @ ADVANCED SHORT-WAVE AMPLEX APPLIANCES (KENT) LTD. 
RADIO RADIO ENGINEERING RADIO SERVICE 
ENGINEERING INDUSTRIAL ELECTRONICS 19 oe HAYES, BROMLEY, KENT 
ELECTRONIC ENGINEERING FREQUENCY (RAVensbourne 5531) 
MODULATION @ RADAR All export enquiries to 
1.C.S. will also coach you for the following examinations ANTEX LTD., 3 TOWER HILL, LONDON, E.C.3 
B.1.4.6.; P.M.G. Certificate for Wireless Operators 
Radio Servicing Certificate (R.7.E.8.); C. & G. Tele 


communications, etc., etc. 


DON'T DELAY—SEND COUPON TODAY lor (ree descrip 
tive booklet, stating which subject or examination interests you 
Fees include all books needed Examination students coached 


until successful ' Cimives 


Reduced terms for H.M. Forces. 


oatetanes tortse for 14.04 Foren. PRESSED matail COMPONENTS 


PTT TTI eee eer FINISHED TO SPECIFICATION 


INTERNATIONAL CORRESPONDENCE SCHOOLS. 


Dept. 2230, International Buildings, Kingsway London, 
w.c.2. 
Please send Booklet on subject 
Name : 
(Biock lecters, please) 
Address ICS . 


@ MANY rANDARD TOOL AVAILABLE ” STOCK 
74-76 CHURCH ROAD, BARNES, “s.wis 
RiVerside 6673/4 


Wrre_ess WorLD 


when your set is old and when your reception’s un- 


tired—or just plain out of date—yet 


bearable—and you can't get FM... 
you are fond of the cabinet 


* 
shen you buy long-play- when in other words you 
ing records and find they sound no would like to buy a new radiogram— 


better than your old 78's... but the cost appals you 


r ‘gram with the 
then it's time to Modernise your 9 


Three - in- one Radiogram Chassis 


Model AF 105 


AM and FM Tuners and High Fidelity Amplifier on one compact chassis 


WE HAVE DEVELOPED THE AF 105 AMPLIFIER AM CIRCUIT 


to meet the needs of those who Output: 10 watts, push-pull Coverage Long, Medium and two Short 
require high quality radio and record Frequency Range: 15—35,000 C.P.S. 4 IB Marios, 50-120 Metres 16-50 Matron - 
reproduction but who, for reason of Negative Feedback: 2046, 15—20,000 : 
expense, or lack of room in existing C.P.S. (Over three stages) OF Rajectors 30 68 

peice did, Tone Controls: BASS — + 15 dB, — 5 4B Signal/Noise Ratio: 6 microvolts for 12 dB 

TREBLE — + 10 dB, 2048 Automatic Gain Control, Exceptional Selectivity 
sider the separate units (Amplifier, pistortion: Less than .5% ot 8 watts for Continental reception 
Control Unit, AM and FM Feeders) Damping Factor: 15. 
of the normal high-fidelity system. tum Level: — 6048 ot 8 watts 

tc 

The AF 105 combines all these on FM CIRCUIT MODEL AF. 105 
one compact chassis, and its per- e 06-103 MCIS 
formance is 2 r r ve 
Pagar BS good 3%, © bette Sensitivity: Better thon 10 microvolts Per PRICE £37 (inc. P.T.) 
than, all but the most expensive 


meability Tuning Freedom from Drift 
Amplifier and Associated units. Automatic AM Limiting 


or proposed cabinets, cannot con- 


(Hire Purchase or Credit Terms are available.) 


Post thie coupon for descriptive literature and details of Hire Purchase, Home 
Trial facilities and Guarantee to Armstrong Wireless and Television Co. Ltd 
Warlters Road, London, N.7 


Tel.: NORth 3213 
hall be glad to give you a full demonstration of 
BLOCK CAPITALS PLEASE 


nodels in our Range at our Warlters 


Nome 
Open I—6 weekdays and Saturdays) 


Address 


Great Britain’s 


Valin 


WIRELESS 


Vail Order 
DEMOBBED 

VALVES 
MANUAL 


wi 


Hou S¢ 


2/6 


APRIL, 


. 
SALE Ga BU trees 
: ovement 7446) HGH ST. WARLESDER aw 


shop soiled | 2 Tae B.T.H. SERManium 


IRLD 


METERS apeton sf 
2- 


PRACTICE 
OUTFIT 


29’ | MORSE 


ANTENN & a with Variable 


— « Kazzer 

, | 6/6 
U.S.A.F. micnornone 
Ready for MIDLANDS 1 


26 


B.A} I r-30-Q 


13/4 


19/9 


419 


9 ‘ 
All prices are with keys 


125 - 
down 
and 
SIX 
M'ly 
ot DO 
. YOUR 
25/- | own 


5/- 


SILVER 
PLATING 


COMMERCIAL 


. ‘0 “ 
SERVICE SHEETS 


UNIQUE SERVICE 


10 6 


T.V. CONVERTER 


NU-SILVER 5/9 


1956 


? 


3000 TYPES 


Standard or special 
COILS and CONTACTS 
up to 80,000‘) and up to 
8co's. 600 and HIGH- 
SPEED TYPES also 
Supplied 


P.O. TYPES 
TO YOUR 
SPECIFICATION 


PROMPT 
DELIVER 


ae A> 
ee Za 


KEYSWITCHES 


LARGE 
STOCKS 
OF 


THE KEYSWITCH CO. 


ALL POST OFFICE EQUIPMENT 
Enquiries to Sales Manager 


126 KENSAL ROAD, LONDON, W.10 


A 


464% 


COILS 


: 123-5 


ST eee 


THE WORLD'S GREATEST BOOKSHOP 


| oh BoOooKSsS 4 4 


NEW AND SECONDHAND 
7 ech nical Book s 


I Department 
r Handicr is a 
Ma. 1 sbscriptions, Lending 


119-125 CHARING CROSS ROAD, LONDON, W.C.2 
nes oe 6 (1 hur 9 
Neare atior Tottenham t Road 


TTT 


Gerrard 566 


TRANSFORMERS 


LARGE OR SMALL QUANTITIES ; 
‘CHOKES RADE ENQuinies WELCOMED : 


: SPECIALISTS 


IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMER PICK-UP. 
CLOCK AND INSTRUMENT COILS, ETC 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO- -WINDS LTD. 


M L.£.8., ETC 


TEE 


STH 


-7 PARCHMORE ROAD, THORNTON HEATH, SURREY : 


oe me 
pieatenineeuions 
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HARTLEY-TURNER 
SOUND EQUIPMENT 


THE HARTLEY-TURNER 
“315”” LOUDSPEAKER 


NOW AVAILABLE WITH EITHER 
4 OHMS OR 15 OHMS SPECIAL COIL 


im “315” 


performance normally associated with far 


Loudspeaker brings a 


more expensive systems within the range 
of most pockets. The unique construction 
gives results that are the closest approach 
to the “ live ” performance obtainable at a 
similar price 


IF YOU WANT HIGH-FIDELITY 
YOU NEED THE *315”’ 


Specification 


t 


Power Handling Capacity 15 Watts Peak AC 


Flux Density 14,000 Gauss 


Speech Coil Impedance 4 or 15 ohms (Please 
state requirements on 
order 

| lamental Resonance 27 c/s 

Frequency Range 25 c/s—18 Ke/s 

Overall Diameter 12.1/8in 

Overall Depth 64in. 

t Ww 7 lbs. 8 ozs 

Packed weight 9 lbs. 9 ozs 

Chassi Die cast non-magnetic 
alloy 


List Price - £10 10 0 


H. A. HARTLEY CO. LTD. 


66, WOODHILL, WOOLWICH, 
LONDON, S&.E.18. 
Phone : Woolwich 2020. Ext. CB32 


There is no need 
to hide your face! 


. i 
The microphone you've alway 


hoped for is now available 


j A good stage presence dema 
that you are not onty heard 
but seen. You can't put over you 


act properly if you're half blotted 
out by the microphone 


We offer you the ideal microphone 
for audience and artistes 


‘ 

\ the almost invisible Studio 

; Microphone MD 3 8T. 

j The pencilthin rod with the almost 
invisible halfpenny-size microphone 


@ it does not obscure vision 


@ Satisfies the most exacting 
acoustical requirements; 


@ Wide frequency range; 

@ 'mpedances 50 and 200 ohms 
@ Reasonably priced; 

@ No extra stand required 


Note 


{ the microphone 


nected to a h 
input we recommend Miniature 
Transformer ™ 212 whict 
although very smal! (lin. by fin.) 


has proved to be a high grade 
input transformers, it is effectively 


screened against external magneti« 
fields. Frequency range up to 20,000 
cps. it is easily mounted because 


of its practical central fastening 
attachment 


Look out for our next announce 
ments. We will acquaint you with 
other leading '' LABOR-WE pro 
ducts, as used by B6.B.C. and |.T.V 


if you are visiting the Hannover 
Fair, we shall be pleased to de 
monstrate our products for yo 
at Stand No 651, Hall 10 


We are represenced in the U.K. by 


Dimafon Led., 27 Craven Street, Londor 
W.C.2 (for industrial firms) 
Godfrey Alvist Led., 29 Whitehall, London 
5.W.1 (for wholesalers) 
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ROR 
Dy fie? <HAtrRON> 


As leading exporters of Radio Tubes, we have 
pleasure in giving hereunder our up-to-date 
stock list which comprises approximately | ,900 
types in large quantities. 


62DDT 
62TH 


iF 
tH, 160J 


HALL ELECTRIC LTD 


HacrsoN HALTRON HOUSE, 49-55 LISSON GR 
LONDON N.W11. 


Tel: Ambassador 104] (5 lines) Cables 


Hallectric, London 


WIRELESS WORLD 


Contractors to British Commonwealth and foreign Governments, for Army, 
Navy and Air Forces, Post Offices, Civil Air Lines, etc. 

Tubes can be supplied to Commercial, C.V., or JAN specifications. 

Our organisation is A.R.B. approved. 


HALL ELECTRIC LTD 


facrmon> HALTRON HOUSE, 49-55 LISSON GROVE, 
: | LONDON N.W1. 


Tel Ambassador 104] (5 lines) Cables) Hallectric London 


Feeaer Teseusors/ 


NOW REDUCED IN PRICE 


APRIL, 1956 


tt? 


* 13 CHANNEL DESIGN No. | 


} PLUS COST 
MAY BE BUILT FOR £31 - 12-2 GP cp? 


* 5 CHANNEL DESIGN No. 2 


PLUS COST 
MAY BE BUILT FOR £26- 12-4 FLYS COs 
BUILD IN 5 EASY STAGE 


FULL CONSTRUCTIONAL DETAILS 
AVAILABLE 


NSTRUCTION BOOK 36 POST FREE INCLUDES 
BOTH DESICNS 


CONSOLE CABINETS with full length doors for 14”, 16” and 17 

tubes PRICE £14.14.0 H.P. Terms: Deposit 47.7.6 and 9 
nonthly payments of 18/6 

CONSOLE CABINETS 


previously advertised, still available ac 
£12.12.0. HP. Terms 


Jeposit £6. 6.0 and 8 monthly payments 
of 183 


PREMIER RADIO COMPANY, 
Tel: Ambassador 4033 & Paddington 3271 207, EDGWARE RD., LONDON, W.2. 


uth 


t/.1¢ 


ment of 


} ; 


£40 CASH OR 


and 2 hours. 

Standard Tin. reeis 1,2001t 

Drop-in tape loading 

Positive brakes, no tape ‘' spilling "’ after braking. 


One knob deck operation. 


high-quality reproduction. 

Superb reproduction of pre-recorded tapes. 
Microphone compartment 

Complete with reel of Scotch Boy tape 
Acos type 33-1 microphone 

Latest type Lane Mark 6 Tape Deck. 
Dual input channels providing mixing facilities. 


1,200 


. 
* 
* 
* 
. 
* 
. 
* 
* 
* 
* 
* 
* 


ALUMINIUM CHASSIS 16 s.w¢ 


Substantially Bright with four 


sides 


made ftrow Aluminium 


ILLUSTRATED LIST AVAILABLE 
GIVING FULL DETAILS OF BUREAU 
TYPE CABINETS 


A RANGE OF BAND 3 
AERIALS is NOW 


AND FM 
AVAILABLE 
Air co-axial 19 per yard 


spaced wire, 


Teletron Ferrite Rod Aerials Medium 


Wave 8%. Medium Long Wave !2'9 


PREMIER VARIABLE IMPEDANCE 
MATCHMAKER M.0.15 OUTPUT 
TRANSFORMERS 


TUNING CONDENSERS 
69 


MINIATURE 


207 EDGWARE RD., LONDON, W.2. 


WIRELESS Wor.p 


Two speeds 7| and 3/in. per sec., playing time of 1 hour 


Fast rewind forward or reverse without removing tape. 


Amplifier may be used for gramophone or microphone purposes giving 


*% Detachable lid and 
control cover 


Control! pane! finished in 


Spare reel and tape deck 


matching colours with the 


%& Elliptical speaker of the latest type 7in. 


4in 


tw Magic eye recording level indicator 


RECTIFIERS 
E.H.T. Pencil Type 8.7. 


. 
kV 4 
ky 4 
v 
&V 


H.T. Type 8.T. 


BARGAIN OFFER 
DARK SCREEN FILTER IN TRIPLEX 
18 14° SUITABLE FOR ALL TUBES 
)i 10 PLUS PACKING & POSTAGE 1 64 
LATEST TYPE RUBBER ESCUTCHEON SUITABLE 
FOR 17° RECTANGULAR TUBES AT A SPECIAL 
PLUS PACKING & POST 1 64 


ACCUMULATORS 


LOUDSPEAKERS 
ELAC ELLIPTICAL 7in. * 4in 
PLESSEY 12 
ELAC ! 
PLESSEY 


PLESSEY 
. 106 
PLESSEY 23 6 
GOODMANS . . 
Pius acking af ’ 2929 
GOODMANS 4 £10 15/9 


PREMIER RADIO COMPANY 


PREMIER MAINS TRANSFORMERS 
SP176B 
SPAS0A 
SPS51A 
SP352 


SP425A 


ET 
EHT TRANSFORMER 


£HT TRANSFORMER 
' 


PUSH-PULL OUTPUT TRANSFORMERS 
56 . 
T1164 HKA kw om 


£2 196 
METER RECTIFIERS ‘ 
6% 


MAKE YOUR OWN ROD AERIAL 


te rod 6 x n., complete with descrig 


tional details These aerial rod 
for medium 


Price 6/-, plus pkg 


PORTABLE TAPE RECORDER CABINETS 


All Rexine covered 


and long wave recep 


and post 6d 


Type 


Tape Deok 
e Mk Mk. Vi 


Amplifier 
Vre ' 

o Mk 
We carry a comprehensive stock of com 
ponents by all leading Manufacturers 


Germanium Crystal Diodes al . 2464 


TELEPHONE: AMBASSADOR 4033 & PADDINGTON 327) 


Wireitess Worip 


COMMUNICATION RECEIVER 
P.C.R.2 


6-Vaive 3 wavebands 13-50 


174 x 10 x Bin 
carriage 10/6 

A.C. Power Supply 
for use. Cash €9/19/6, or H.P. terms 


SUPER HIGH FIDELITY TREBLE SPEAKER —p2<!ng and corroge 01 

Magnet 17,500 lines, frequency response able, 9d. post free 
1dB, 2 kc/s to 20 kc/s. No special matching 

required apart from simple 

network usmeg n apacitor 


Circuit diagram ava 


crossover 

May be 
connected to pedance source 
Overall size 2} "rice 39/6, plus | 
pkg. and postage 


3 BAND SUPERHET 
RECEIVER 
£7.19.6 MAY 


TRF RECEIVER 
£5.15.0. 


The Receiver ses the latest 
medium and ng I tt i circuit and incl 3 valves and 
» house the R f t t rectifier for ration on 200/250 
lee; 1 ‘ rT t mains, waveband coverage medium 
t dakelite wood long Cabinet details as for the 
Instruction book | post free, Superhet Instruction book |! 
full constructional ls and list of p ! full l 


component ‘ of priced « 


MAY hi 


BUILT Fol 


onstructional 
mponent 


190-570 an 900 
2,000 metres, in black case with crackle front 
luminated calibrated dial, flywheel tuning. size 

Cash €7/10/-, plus packing and 
Supplied complete with built-ir 
Brand new and ready 
Deposit 


£4/19/9 and 6 monthly payments of 41, plus 
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better valu for your money 


AM FM 
RADIOGRAM 

CHASSIS 
9 Valves (including Magic Eye), output 2 x 6BW6 
valves in push-pull, output suitable for 3 orf 
1S ohms speakers Ferrite Rod Aerials on 
medium and long, “‘ Gorler"’ permeability 
Unit on F.M. A.C. mains 200/250 voits, chassis 
1Sin. long, 7hin. deep, Bin. high, dial 142in./8in 
Cash price £27/6/-, or on H.P. terms. Deposit 
£13/13/- and 12 monthly payments of €£1/5/-, plus 
packing and carriage 7/6 extra 


ALL DRY BATTERY PORTABLE 
RADIO RECEIVER 
£7.8.8 mecrne 


4 Miniature valves in a superhet circuit 
covering medium and long waves, Rexine 
covered cabinets 11 in 10in 5Siin 
in two contrasting colours, wine with grey 
panel or blue with grey panel. Please state 
hoice when ordering. Instruction book 
1/6 post free, which includes full con 
structional ieta list of priced 


MAY hl 
BUILT For 


components 


BATTERY CHARGER 


Will charge 2 v., 6 v. and |2 v ar battery at 
1 amp. input 200/250 v 

metal ish 
enamel, size 

high, guarar 


LATEST TYPE 3 SPEED 
SINGLE PLAYER 


By famous manufacturer with Crystal Turr 
over Head for use on 100/250 v. 50-cycle A. 
mains, €6/19/6, plus pocking and postage § 


Ey 


ed 


T.8.L. ELECTROSTATIC SPEAKERS 
By adding one or more of these Units to existing 
domestic loudspeaker systems the remarkable 
quality of the V.H.F. transmiision and the superb 
brilliance of modern L.P. recordings can be faith- 
fully reproduced, instructions supplied with each 
speaker 

Type LSHS5/8 
Price 176 
Type LSHIOO Price 21/- 


Type LSHS7 Price 12/6 


F.M. TUNING UNIT 


with built-i 
ash €13/15/-, 

cs 176 a 9 ithly 

i ge 

Rents Eye ‘Tuning Indicator, ready to plug in, 

: a S-valve permeability tuned 

nated and calibrated dial, A.C 

: 200/250 v. Dial size lijin. x Jin. These 

Units have been Soak Tested’ hefore 

calibration to avoid Frequency Drift 
cabinet with Magic Eye, €17/17/-, 
Deposit £8/19/- and |! monthly 


ready for 
Deposit 
17/6, plus 


mn power supply 
H.P. terms 
payments 


or on 


mor of 


ext 


with 


plete 
HF? « 


4 WATT AMPLIFIER 
vu £4.10 Dice rce 


Instruction Book 1/- post free. 


hed black crackle with 
w available at 21/- extra 
6V6 and 6X5, for A.C 
Qutput transformer 
ther 3 ohm or 15 ohm 
feedback. Any type of 
ised, overall size 9in 
rhe Amplifier may be 
complete, tested and ready 
for £5/5/-, plus 3/6 packing and 
! into steel case, finished 
bls ack crac kle with engraved panel for 
£66 f ching and postage 


r FO? 


in 


supplied 


for use 
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RADIOGRAM CHASSIS 


5-Valve 3-waveband Superhet 
short, medium and long waves 
Aerials, overall chassis size | 
Zin. deep, dial aperture |Oin. x 44in. Brand new 
and ready for use. Cash €12/12/-, or on HP 
terms. Deposit £6/6/- and 8 monthly payments 
of 18/3, plus pocking and carriage 10 


Receiver 
Feerite Rod 
2in. x Bin. high x 


covering 


BAND 3 CONVERTER 
2 MODELS MIDLAND OR LONDON 


Suitable for bin Fin Hin 
Televisors, or any home-built or commere 
Televisor, will fit existing Cabinet 
complete own power 

tested and ready for use, switch oper 
either Band | or Band 3 programmes 
€7/7)/-, plus pocking and postage 3/6 


Premier or 


tal 
with supply 
ated for 


Price 


WILLIAMSON AMPLIFIER 


wut vox £19.15.0, 


or on H.P. terms. Deposit £7/17/¢ 
monthly payments of 17/9. 
Absolutely complete and all c 
are guaranteed to Author's 
May be supplied completely wired and 
tested for cash £20, or on H term 
Deposit £10 and 11 monthly 
of £1, packing and postage 10 
Williamson Output Transf 
Author's specification), 3.6 ohms s« 
£4/10)-. 

Williamson Chokes, 
shrouded, 19/6, 30 
shrouded, 11/9, 


10 


mponent 


specification 


yrmer u 
laries 


A.. fully 
fully 


12H 
H 


m 


mA 


PRE-AMPLIFIER 


AND TONE CONTROL UNIT 


£5.5.0 .. 


the W illiama< 
Amplifier 

pre ‘ 

bass 


COMPLET! te 


Suitable for with 
or any other Quality 
switched inputs with 
trols Tone control, 
treble boost and cut Output 

control, fitted into Steel box 10tin 

tin jin., silver hammer finished om 
plete with black Perspex panel engraved in 
silver. Power requirements | 

9 amp. HT 250 volts 5 mA 

{T voltage available, if over 

enable the correct dropping Resistor to be 
fitted in the Pre-amplifier Completely 
wired, tested and supplied with Valves 


use ” 


set 


B.S.R. MONARCH 3 SPEED 
AUTOCHANGER 


and 7in. Records 
45 or 78 r.p.m 
reversible Dual 
use on 100/150 
50 cycle A.C. mains 
£7/19'6, plus pocking 


and postage 5 


10in 
134 


New 


at 


for 


PREMIERRADIOCO. 


B. H. MORR 


1S & CO. (RADIO) LTD. EST. 40 YRS 


(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. 


Telephone 


AMBassador 4033 & PADdington 3271 


TERMS OF BUSINESS 


Cash with order or 
under 10 


C.0.D. over £1 
16 under 40 


Please add |/- 
-, unless otherwise stated 


Post Orders 
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tape recorder... 


10 watt amplifier... 


record reproducer 


Simon is Cound recording 


SIMON SOUND SERVICE LTD., 46-50, GEORGE STREET, PORTMAN SQ., LONDON, W.! 
Telephone : WELbeck 2371 (5 lines) 


j. DO. MORRISON & CO. LTD., WAKEFIELD HOUSE, 11/13 NEW WAKEFIELD STREET, 
MANCHESTER, | Telephone : Central 2959 
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MULLARD 
MAINTENANCE = 
MANUAL 


with supplementary data service 


Chis new Mullard publication provides a quick reference 
for essential information on Mullard receiving valves and tubes. 
Data given include typical operating conditions, limiting values 
and base connections. 

Free supplementary data sheets will be issued from time 
to time, until a new edition of the Manual is published, to enable 
copies to be kept up-to-date 

Ihe Mullard Maintenance Manual is obtainable from 
radio dealers, who can also arrange for the supply of free 

upplementary data sheets. In case of difficulty, apply direct to 
Mullard Ltd., Valve Sales Department, Century House, 
Shaftesbury Avenue, London, W.C.2. 


CONTAINING 
>» Comprehensive valve and tube replacement gu de 


> Essential data with dynamic operating conditions of current and obsolete 


j 
Mullard recerving valves and picture tub 


cc l0/6 Mullard 


MULLARD LTD CENTURY HOUSE SHAFTESBURY AVENUE LONDON 
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Why 625 Lines? 


THERE seems to be a growing belief that colour 
television for this country should be based on the 
continental 625-line system rather than on our 
present standards. This idea was given public 
expression at the opening of the recent components 
exhibition, when Sir Robert Renwick, president of 
the Radio and Electronic Component Manufac 
turers’ Federation, strongly criticized the B.B.C. for 
spending “vast sums of money” on the develop- 
ment of a colour television system on 405 lines. Sir 
Robert's advocacy of a 625-line system was based 
on his belief that “the B.B.C. are developing a 
system which can only be manufactured for the 
home market, thus making the cost of manufactur 
ing [receiving] sets for export on 625 lines quite 
prohibitive.” It should be added here that Sit 
Robert was voicing personal opinions not neces 
sarily endorsed by the radio industry organizations 
Wireless World is not convinced that 625 lines 
offers any particular advantages—technical, econo 
mic or commercial—for colour television. Nobody 
yet knows whether the countries at present com 
mitted to that standard for monochrome pictures will 
ultimately adopt a colour system compatible with it 
And, if they do so, a rich export market in receive 
will mot automatically be opened up: experience 
that most countries sufficiently developed 
rially to embark on any kind of television ser 
ire likely to be able to assemble their own 
ceivers—perhaps, though, from imported com 
ponent 

In spite of all that has been written on the subject 
journal and elsewhere there is still a ten 

in some quarters to make a fetish of multi 

plicity of line Sometimes it is even thought that 
1 lineage of 625 is, as a matter of simple arithmetic, 
bound to be about 50 per cent better than 405. So 
far as monochrome is concerned, this fallacy has 
n largely dispelled; in relation to colour, the 
irgument brought up to date in an article on 
p 173. Our contributor confines himself mainly 
to the technica! and economic aspects. Broadly 
peaking, he reaches the conclusion that, just as 625 
| ) decisive advantages for monochrome 
attractive, in relation to our present 

for transmissions in colour 
ittending the demonstration of colour tele 
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vision reported on p. 181 we reached the conclusion 
that lineage was relatively unimportant in com- 
parison with the need for devising a basically 
cheaper and simpler system. Colour television for 
Britain—or the Continent—still looks, economically 
speaking, a long way ahead 


Audio Exhibitions 


FOR many years the annual exhibition organized 
by the British Sound Recording Association has had 
to turn away potential exhibitors—including many 
influential firms—for lack of space. The London 
Audio Fair* held this month found room for most of 
the big firms in the industry, but was still not big 
enough for the comfort of the 23,000 people who 
turned up during the three days of the show. In 
spite of resourceful and imaginative handling 
of the crowds there were queues for admission and 
many demonstrations were fully booked hours in 
advance. Further expansion both in space and tim« 
is Clearly indicated. 

Both these exhibitions are held in hotels—as are 
the Audio Fairs in America—and it cannot be 
denied that an hotel with its numerous rooms and 
oundproof party walls is ready-made for compara 
tive audio demonstrations. The corridors, too, ar 
carpeted to deaden sound, though they are hardly 
designed to carry the counter-streams of purposeful 
enthusiasts in transit from one aural judgment to 
another 

Anything comparable with Television Avenue at 
the Radio Show 1s, of course, impracticable, but we 
jo suggest that a standardized test piece might b 
made available to all exhibitors, either on tape o: 
disc, to be played on demand for the benefit of 
those cynics who may think that demonstration 
pieces are invariably chosen to enhance the merit 
ind obscure the faults of equipment. If the idea 
is acceptable in principie a sub-committee should 
be appointed without delay, for 12 months is all 
hort a time in which to reach agreement on 
what the test record should contain 


too 


“Belt-and-Braces” 
Television Station 


FEATURES (¢ THE NEW LONDON TRANSMITTER AT CRYSTAL PALACE 


ign 
Pal \ TECHNICAL DATA ON THE STATION 
. ace | . Vision Equipment (2 transmitters) 
ition v nay Hee j n to ensure Frequency 45 Mc's 
i } faults occurring on Jurpue poveer vere: 15 kW (peak white) 
’ Rane . a j requency characteristic vestigial upper sideband 
equipment. Pra lly rything is duplicated. A Frequency response 1dB down at 2.75 Mc/s 
in be seen from Fig ie! wo Vision transmitte: Black level stability better than + 2 
ind two sound transmitter tw of crystal-drive Sound Equipment (2 transmitters) 
415 Mes 
175 kW 
the aerial is arranged two independently fed section stortior 1%, at 95 


equipment and video 1 sound input circuits. Even 


modulation 
it 18 actually a temporary aerial but the permanent one 
will be constructed on the imme principle 

Under normal condi ill four transmitters ar 6 dipoles in ewo tiers of 3 
working simultaneously outputs of vision tran rae det 120 ee 
mitter A and sound transmitter A are combined and fed paltamahet Gudea power 60k i Geashaeih, sslabinatis 
to one section of the aer while the outputs of vision 200 kW 
transmitter B and sound tu mitter B are combined and : - 
Sal 6cs then ethinn eneticus there is a breakdown in cm Our title picture shows a general view of the station with 
half of the ystem the other half continues operating the permanent mast to the right. The building is actually 
inst sivine of coures duction in output power from sunk below the ground level of the Upper Terrace and 
the station 6dB . tion. however. there is a looks on to the Lower Terrace of Crystal Palace. 


250ft 
16Cit. above sea level 


most elabor witch ystem which enables variou Below: Fig. 1. Schematic diagram of the duplicate chains 
combinati ( I of transmitters ind ierial of transmitting equipment and swi ching arrangements 
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to be made. This is brought 
yn if the fault cannot be cured 
the idea being to permit a 
ination of transmitters and aerial 
ons that will give an output power 
i by only 3dB instead of 6dB 
mple, both pairs of transmitters 
witched to either half of the 
ia the diplexer, or one pair ol 
nitters can feed both halves of 
al we le transforme: 
in Le seen that each transmitter 
test load, and this is used to 
iny fault to be located and put 
nder running conditions while 
t of the station continues in 
ion. Also, the vestigial sideband 
be short-circuited out if any 
velops in them 
ulthough both vision 
ire fed from the same 
unit ind likewi the 
ransmutter this in itself doe 
ure that both r.f. outputs will 
n tueir respective half-aerials in 
So to prevent the embarrassing 
stion vl One transmitter “ pushing ” Main control desk, with a view through the window of the transmitter halt 
the other is “ pulling,” a phasing The cubicles on the right contain the crystal-drive and phasing equipment 
tern has to be included in the equip 
nt his consists of a phase com 


iy 


rator working from pick-up points on the output the c.f. amplifying equipment is housed in a singk 
of both vision transmitters, A and B, and manual ibinet only 2ft 6in wide and 7ft high. For obtaining 
ise-Shift controls in the drive inputs to the trans the necessary bandwidth in the output stage a triple 
mutters (with a similar arrangement on the sound trans tuned circuit is used in the anodes of the CK192 valve: 
mitter Any phase discepancy between the two is rhe output stage of the modulator actually uses K'T67 
ndicated by a centre-zero meter in the phase com receiving-type tetrodes in a “ shunt-regulated " cathode 
parator, and appropriate sdjustments are made to the follower circuit The purpose of the shunt regulation 
pha shift controls to correct it system is to maintain the linearity and frequency 
irt from the “ belt-and-braces ” system of operation response of the modulator when it is working into the 
tation has several other interesting features. It is fluctuating load presented by the CR192 grid circuit 
urprising, for example, to find that the vision of the modulated rf. amplifier. This load consists of a 
lation, which is done at high level on the grids of capacitance and a shunt resistance which varies accord 
push-pull output stage, is achieved enurely with ing to the grid current with different amplitudes of signal 
ng-type valves! Unul recently it was only possible Another form of regulation in the vision transmitter 
uch small valves for low-level modulation, but is for stabilizing the black level of the radiated signal 
ituation has been changed in the Crystal Palace This is a feedback system working from the transmitte: 
insmitter by the use of high-gain tetrodes for the ouput output, and it uses the amplitude of the radiated sync 
re (two CR192s) which do not require a very larg« pulses as a measure of black-level variation to apply a 
Previously grid-modulated triodes have been the correcting signal to the “clamp” circuit which normally 
Ihe higher gain of these tetrode output valve: sets the black level in the modulator 

ed with the use of other tetrodes throughout the All the transmitters, drive equipments, combining 

t also made possible a reduction in the units and feeders have been supplied by Marconi’: 

tages required, and in fact the whole of 


Amateur Colour Transmissions 


PHIS month British radio amateurs established what 
1 record by transmitting colour television 
er a 13-mile path Ihe colour equipment 
G. Dixon, of Ross-on-Wye, has already been 
ribed in Wireless World.* For this experiment, M1 

von brought hi olour monitor to the amateur rece! 
tation G3C% I at Great Baddow, Essex, and left 
yur-bar generator and control rack at the transmit 
on G2WJ/T at Great Canfield, near Dunmow 
erator produced vertical bars in 
w, cyan, blue, magenta and whit 

ertor was used to change the 
this output being fed to a 
hrome work, and into 
ind thence into the 
equipment 1s field sequen 
field per second, and thu 
ion path Wi estat 
vith two-way sound 
tching equipment in an uppe room of min i v ’ id 1.9%Mc/s, and 
functions of the coaxia witches here 


then 
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National Electronics Show 7 


THE idea of a large-scale “ professional” electronics 
exhibition covering all aspects of radio and its off 
shoots—except domestic broadcast receivers—has 
frequently been advocated by Wireless World. It is 
therefore gratifying to learn from the Radio Com 
munication and Electronic Engineering Association 
that an Electronic Exhibitions Joint Association 
Committee has been formed to consider the whole 
question of national exhibition policy in the indu 
tries concerned 

The secretariat of the 
Street, London, W.1) i 
which is also 
Allied 
Valve 
tronic Component 
Scienuh 


R.C.E.E.A ll, 
icting for the committee on 
represented British Electrical and 
Manufacturer Association, British Radio 
Manufacturer Association, Radio and Elec 
Manufacturers’ Federation and 
Manufacturers’ Association 


Green 


Instrument 


Physical Society [exhibition 


ON May I4th the 
ments and 


40th exhibition of scientific instru 
ipparatu organized by the Physi il 
Society, opens at the Royal Horticultural Society’ 
Old and New Halls, Westminster, London, S.W.1 
Che number of exhibitor 131) is approximately th 
same as last year but, | itilizing both halls, ther« 
will be 1 welcome chang 
The exhibition open n the first day at 10.3( 
but admission is limited to members and the Pri 
until 2.0 On the 15th, 16th and 17th it open 
10.0. Except on the last day when it closes at 
it will iain open daily until 8.0 
May 16 G. G B.B.« 
will give le e-demonstration 
television 


more space ol itor 


Cryourict 


om the Physica 

Consort Road 

Lond n ) tam | ed 
should | 


env 1) 
nve | 
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Organizational, Personal and 


Industrial Notes and News 


B.S.R.A. Shou 


THERE will be a 60%, increase in the number of 
exhibitors at this year’s show of sound recording 
and reproducing equipment organized by the British 
Sound Recording Association for May 26th and 27th 
at the Waldorf Hotel, Aldwych, London, W.C.2. 
Moreover, 25 of the 38 exhibitors listed below have 
this year booked individual demonstration rooms 
instead of sharing a communal demonstration room 
as has been done in the past 

Leevers Rich 

Lowther Manufacturing 
Lustraphone 

Minnesota Mining & Mfg 

M.S.S. Recording 

R.C_A. Photophone 

Reslosound 

Rogers Developments 

Rudman Darlington 

Simon 

Specto 

A. R. Sugden 

Tannoy 


Acoustical Manufacturing 
Ariel Sound 

Armstrong 

B-K Partners 

Beam-Ech 


The exhibition, which is the eighth organized by 
the Association, opens at 10.0 on both days and 
closes at 6.45 and 6.0, respectively. Admission is 
by catalogue, price 2 obtainable from S. W 
Stevens-Stratten, 3, Coombe Gardens, New Malden, 
Surrey, after May 14th, or at the exhibition 


5.000.000 Components a Day 


PRODUCTION of radio and electronic components, 
which last year compared with 1954 
has doubled during the past four years and is now 
even to eight times the pre-war level. Five million 
omponents are now made every working day, 
iccording to 23rd annual report of the Radio and 
Electronic Component Manufacturers’ Federation 
Exports, including components for 
ound reproduction equipment, wer« 
valued at £13.4M in 1955, an increa 
f nearly 23%, on the previous year 
he United States is now the princi- 
pal British market for high-quality 
reproduction equipment and 
India the largest purchaser of com- 


ponents 


rose by 4{) 


ound 


Che report points out that while 


THE FIRST of the /.T.A.’s northern 
at Winter Hill, Lancs. (channel 9) 
opens on May 3rd. The anticipated over- 
ill coverage in the northern region when the 
/ station—on Moor, Yorks 
mne!l 10)—opens in the autumn, is shown 


Ip 


trans 


mitters 


7 miley 
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the sound and television receiver industry remains 
the principal single consumer of components 
(amounting to 48.5", in quantity and 42.2%, in value 
there is a rising demand in all sections of the indus- 
tries served. Radio communications and radar gear 
take 14.8%, of the output of component manufac 

turers, telecommunications gear 5°%,, sound repro- 
duction equipment 4.4%, and defence, instrumentation 
and industrial electronics, etc., 8.8°,. The remaining 
18.5%, is exported. 


PERSONALITIES 


S. M. Aisenstein, a pioneer of wireless and one of the 
world’s foremost valve designers, has retired from the 
position of general manager of the English Electric 
Valve Company, which he has held since the company 
was formed in 1947. He is being retained as a con 
ultant on vacuum physics by the English Electric 
Group. A native of Kiev, he formed a wireless com 
pany in Russia in 1907 and at Guglielmo Marconi’s 
invitation came to England in 1908. Three years later 
the Russian company, with Mr. Aisenstein as director 
and principal technical adviser, coalesced with the 
Marconi Company. In 1922 he was appointed to a 
company established by Marconi’s in Poland and three 
years later went to Czechoslovakia, where he set up 
1 valve manufacturing company. For some years prior 
to the formation of the English Electric Valve Company 
he was in charge of the Marconi valve laboratories at 
Chelmsford 


Dennis Gabor, Dr. Ing., M.I.E.E., F.Inst.P., Mullard 
Reader in Electronics at the Imperial College of Science 
and Technology, London, has been elected a Fellow of 
the Royal Society “for his work on transient electric 
phenomena, electron microscopy, the theory of com- 
munication and the electric arc plasma.” Dr. Gabor 


was born in Hungary, studied in Budapest and at the 


Technische Hochschule, Berlin-Charlottenburg. His 
thesis, in 1927, was on one of the first high-speed 
cathode-ray oscillographs with internal photography 
the first in which transients photographed themselves by 
releasing a bistable electronic circuit. Incidentally, the 
name “ Kipprelais”” which he gave to the circuit caused 
many English readers to think that it was invented by a 
Dr. Kipp but, of course, in German “kippen” means 
toggling or tumbling. He came to this country in 1934 
ind worked until the end of 1948 in the research labora- 
tory of the British Thomson-Houston Company, Rugby, 
during which time he was engaged on communication 
theory and speech frequency band compression. Dr 
Gabor has been at Imperial College since 1949 and has 
recently been developing a flat, thin, neckless tube for 
monochrome and colour television, details of which we 
hope to be able to publish in the near future 


H. A. Fairhurst, who in this issue contributes the con- 
cluding part of his article describing an experimental 
colour receiver, has been with Murphy Radio since 1936 
and is at present head of the television research section 
of the company’s electrical design laboratory. He has 
done original work on a method of producing framing 
pulses for interlaced scanning and on the suppression 
of the effects of impulsive interference on television 
sound reception. Mr. Fairhurst graduated from the 
Royal School of Mines in 1925 and was working as an 
exploration geologist in Mexico before turning to radio 
research in the early ‘thirties 


R. W. Addie, M.A., who for the past five years has 
been manager of the technical-commercial department 
of Philips which he joined in 1946, has been appointed 
assistant commercial manager. He will act as deputy to 
A. L. Sutherland, director in charge of television and 
radio. Mr. Addie, who graduated from Cambridge in 
1939 with a degree in engineering, has for the past few 
y been largely responsible for the sound and tele- 
vision relay installation at the National Radio Show 
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R, W. ADDIE. M. A, E. BUTLER 


Philips’ mew  technical-commercial manager is 
M. A. E. Butler, M.A., who joined the company as an 
engineer in 1951. He was educated at Oxford and holds 
an honours degree in physics and a degree in 
mathematics After service as signals officer in the 
R.A.F. he joined the staff of the research laboratories 
of Standard Telephones and Cables before going to 
Philips 

J. A. Pim, B.Sc.(Eng.), Ph.D., M.1LE.E., has been 
appointed chief engineer of the new telecommunication 
transmission division of Siemens Brothers (see “ Busi 
ness Notes”). Dr. Pim joined the company in 194% 
from University College where he had been engaged 
in research for two years. He was, from 1942 to 1946, 
at the Royal Aircraft Establishment, Farnborough 


OBITUARY 


Norman C. Robertson, C.M.G., M.B.E., deputy 
managing director of E. K. Cole, Limited, and a director 
of Ekco Electronics, Limited, died on April Ist, aged 
47. Before going to Ekco in 1930 as chief of test, he 
held a similar position with Kolster-Brandes and had 
for a short while been with Marconi’s. He had been 
deputy managing director since 1945, having succes 
sively been production manager and works manager 
In 1951 Mr. Robertson accepted the then newly-created 
position of director-general of electronics production 
at the Ministry of Supply He returned to E. K 
Cole in 1953 and the following year was appointed 
C.M.G. for his two years’ voluntary service with the 
Ministry 

Harold E. Penrose, A.M.I.E.E., who died recently at 
the age of 69, started his radio career with the Marcon: 
Company as marine operator. For a short while imme 
diately after the first world war he was on the editorial 
staff of Wireless World. He went into the broadcast 
receiver industry in 1929 as sales supervisor, H.M.V 
and had since then held positions with a number of 
companies, including E.M.I. and Rediffusion 


IN BRIEF 


During February the number of television licences 
in the United Kingdom increased by 110,654, bringing 
the total to 5,649,266. The total number of broadcast 
receiving licences in force at the end of February, in 
cluding those for television and 291,740 for car radio 
was 14,230,519 

In a breakdown of television licence figures for the 
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EXHIBITION NEWS 


won hncoences 


had taken all the available space 
for the National Radio Show (Earls Court, August 22nd 
to September Ist) over four months before the opening 


I tron i in aid to material handling will be 

d id monstrated by a number of firms at 

Mechanical Handling Exhibition at Earls Court, Lor 
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Siemens Brothers ive formed a telecommuni 
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ransmission division which wil e responsible for the 
opment, manufacture, sales and installation of all 
T line terminal equipment, multi-channel carrie 

ouncil of telephone and v frequen equipment and voice 
yuency te ray apparatus. Dr. J. A. Pim is chief 
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H.M.V.-R.C.A. Break.—As from May next year new 
H.M.\V. recordings will be released in the United States 
and Canada by Electric and Musical Industries 
Limited through their own companies. From that date 
new recordings issued in the United States by Radio 
Corporation of America will no longer be released in 
the United Kingdom by the Gramophone Company 

Decca-R.C.A. Agreement.—Following the above 
announcement the Decca Record Company stated that 
they had acquired the right to manufacture and sell as 
from May Ist, 1957, all new R.C.A. Victor recordings 
A year later all R.C.A. Victor records will be available 
for manufacture and sale by Decca under the R.C.A 
label 

A company 
Limited has 
Siemens Brothers and 
Edison Swan Electric 


Siemens-Ediswan 
fuse the interests of 
Company with those of the 
Company. The two companies 
will continue to trade as independent concerns but 
matters relating to research, development, manufacture 
and distribution will be co-ordinated. Dr. J. N. Alding 
ton has been appointed managing director of Siemens- 
Ediswan 

Marconi-A.T.&E. Co-ordination.—The Automatic 
Felephone & Electric Company and Marconi’s Wire- 
less Telegraph Company have concluded an agreement 
for co-operation in the field of telecommunications 
Ihe development, production, planning, installation and 
maintenance resources of the two companies will be 
o-ordinated, to enable them jointly to meet the widest 
po ible range ol telecommunications requirements 

All valves previously sold by the General Electric 
Company under the trade mark Osram will in future 
trade mark G.E.C. This change applies only 
ind not to other products using the Osram 


under the title of 
been formed to 


Dear th 
to valves 


mark 


An agreement between E.M.I. Electronics Ltd., of 
Hayes, and Industrial Electronics, of Magnet Works, 
Derby Road, London, S.W.14, provides for E.M.I. to 
act as sole selling agents at home and overseas for the 
instruments produced by Industrial Electronics. 


trade 


Cossor announce the signing of an 
tween themselves and K.G.H. (Holdings) Pry. Ltd., of 
Sydney, Australia, whereby “the Australian company 
obtains the full present and future know-how of the 
Eng! company in the design and production of 
television receivers.” Cossor television receivers will 
be marketed in the Commonwealth by Jacoby, Mitchell 
and o. Pty. Ltd. (Cossor agents) and Titanvision 
receivers by K.G.H 

A substantial interest in W. Watson and Sons, Ltd., 

Barnet, the manufacturers of the zoom lens used 
ion cameras, has been acquired by Pye Ltd. 
Founded in 1837, Watson’s are primarily optical and 

ientific manufacturers 

Honeywell-Brown Ltd., of 1, Wadsworth Road, 
Perivale, Middlesex, are to manufacture and market the 
micro-switches developed by the Minneapolis Honey 
vell Regulator Company, their American associates 
rhe overall size of one type, which will carry 5 amps 
it 250 volts A.C is approx. jin x 4in x jin. 


agreement be- 


in teievis 


Pye telecommunications 
ground-to-alr 


equipment was used for 
communication during the record break- 
ng flight of the Fairey Aviation Company’s Delta 2 
[he aircraft was tracked by radar and the pilot 
informed by radio when he was entering and finishing 
the measured course 
E. K. Cole Limited announce that Ekco electronic 
equipment plays an important role in the “ Fairey Fire- 
ruided weapon system, which is now in pro- 
for the R.A.F 
markers, or printed sleeves, in rubber, syn 
ubber or P.V.C., indelibly printed with any 
wording, are now available from Creators Limited, 
Plansel Works, Sheerwater, Woking, Surrey, at twenty 


four hours notice 
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A.E.I.-Ekco Link.—Negotiations are under way for 
the formation of an Australian company to be owned 
jointly by Associated Electrical Industries Limited and 
E. K. Cole Limited, The new factory will be at Yen- 
nora, near Sydney, and is expected to be producing 
receivers by the time a television service is started in 
the Commonwealth. 

Lithgow Electronics Limited, of 1, Grange Court, 
Sudbury Hill, Harrow, Middlesex, have been appointed 
sole representatives in the United Kingdom and Eire 
of the Hewlett-Packard Company, instrument manu 
facturers, of California, U.S.A. The servicing of the 
equipment will be undertaken by Livingston Labora 
tories Limited, of Retcar Street, London, N.19. 


OVERSEAS TRADE 


January Exports.—After a record-breaking year in 
1955—as reported last month—exports of radio equip 
ment of all kinds in January were valued at £2.9M, 
a record for the first month of a year. Export figures 
for each section of the industry were higher than the 
corresponding values for January, 1955 

Canada.—Contracts valued at $200,000 for the supply 
of telecommunication measurement equipment to the 
Canadian Department of Defence have been awarded 
to Marconi Instruments. The contracts, which were 
secured in conjunction with the Canadian Marconi 
Company “in face of severe competition from American 
organizations,” are for frequency meters, wattmeters, 
universal bridges and signal generators—one f.m. signal 
generator having been specially designed to conform 
to North American standards 

Switzerland.—Under a contract recently concluded 
between 20th Century Electronics, of New Addington, 
Surrey, and Landis and Gyr, of Zug, Switzerland, 20th 
Century cathode-ray and geiger tubes will be marketed 
exclusively in Switzerland by the Swiss company and 
in Western Germany by their associates, Paul Firchow 
Nachfolgen. The licence also provides for the British 
company to train foreign engineers and allows the over 
seas parties the right to use British designs and patents 

Paris.—Radio-telephone equipment for fifty Parisian 
taxis—said to be the first radio-equipped taxis in the 
city—has been supplied by Pye Felendenmnlonions. 

Iraq.—Redifon radio-telephone equipment has been 
installed at Iraq’s Kirkuk oil-field and the refinery at 
Daura, near Baghdad. This will enable information on 
tankage capacity and the different kinds of oil being 
pumped to be passed continuously between the two 
centres 


Only three of the eighty or so British manufacturers 
who exhibited at the Lyons International Fair (April 
7th to 16th) are in the radio industry. They are Erie, 
G.E.C., and §.T.C 

Hungary.—Television outside broadcasting equip- 
ment is being provided by Pye for the Hungarian 
television service which is to be inaugurated later this 
year 

Norway, which has had an experimental v.h.f. broad 
casuing station opcerauing for some time, has recently 
ordered eleven 5-kW f.m. transmitters from Marconi’s. 

Canada.—Decca surveillance radar equipment is 
being supplied to the Canadian Department of Trans 
port for the airports at Toronto, Montreal, Winnipeg 
and Vancouver. 

Borneo.—A v.h.f. radio-link has been supplied by 
Automatic Telephone & Electric Company to the 
broadcasting organization in British Borneo to feed 
B.B.C. news bulletins, received at Batu Kawa, to the 
main studios at Kuching five miles away. 

Karachi.—Equipment for a number of fixed and 
mobile radio-telephone stations has been we ge by 
Intercommunications Equipment Company, of 286-288, 


Leigh Road, Leigh-on-Sea, Essex, to the police force 
in Karachi, Pakistan, 
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Low-Distortion F.M. 


Resistance-Coupled Pulse-Counting Circuit Needing No Alignment 


I. the July 1955 issue there was a letter from J. EF 
Carter entitled .M. Receiver Design ’”’ in 
he inquired What has happened to Thomas 
Roddam’s circuit? Does it really work?”” The circuit 
to which he referred was described in the July 1948 
issue under the title Why Align Discriminator 
and took the imple pulse counter instead 
of one of the discriminators with 

need tor accurat« killed alignment. 
circuit supplies the 
a definit y It works very well 
home mstructor f.m. reception witho 
the daunting problem of aligning discriminator 

1.f. amplifiers and also without the 3% distortion 
of which Mr. Carter complained. And a 
incorporating it can be actually cheaper and 
than conventional design As M1 
out, however, its advantages are 
efficiency 


which 


form of a 
usual phas« 
and 

Investigation of thi 
which is 


gives the 


ansv 


receiver 
implet 
Roddam pointed 
at the expense of 
in the technical © are most readily 
obtainable where a fairly strong signal, 
within the I mV mtour. There seems to be 
reason, however xcept for some sacrifice of 
plicity, why this discriminator should not be 
in a highly sensitive re 
In order to under 
in its design, let u 


cnse 


elvel 
tand clearly what is involved 
begin at the beginning 
The process of frequency modulation 
number of signal entering the 
given small period of time. Fig. l(a 
what exaggeratedly 


varies the 
receiver per 
shows 
uch periods, at opposite 
peaks of modulation he problem is to derive an 
output signal that is continuously proportional to the 
number of cycles, It is not enough simply to rectify 
the incoming signal, as at 


cyck 


some 


two 


b); the rectified output ! 
in number of cycle 
is exactly reduced duration, But 
it the signal cycles are employed to generate pulses 
all of equal size, as at (c), their mean value over th 
period (indicated by the height of the dotted line 
is exactly proportional to their frequency, which i 
the same as that of signal, and so the re 
quirements of a di fulfilled 

The first practic to ensure that the 
pulses are all the regardless of frequency 
and amplitude of the signal This is easier than 
might be expected. Their ‘‘ size’ is the number of 
volt repre time graph 


constant, because each increase 


balanced by their 


the f.m 
riminator are 
al problem 1s 


ame Ze, 


second ented on voltage 
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If the voltage is caused by a 
tricity passing through a resistance, 
then (since quantity is the number of amp-seconds, 
called coulombs) all that is necessary is to ensure 
that the resistance and the quantity are the same 
for each 

If, in Fig. 2, the 
the difference \V V 


such a OY area 
quantity of ele 


lider is moved from V, to V 
being V volts, then the quantity 
of electricity flowing through R during the time 
ary for this difference to occur across C is 
VC coulombs, and the size of the voltage pulse 
across R 1 VCR volt-seconds. There is of 
course no difficulty in keeping C and R constant; 
and V can be the same each time, in spite of 
variations in signal amplitude, by deriving it from 
a limiter stage, as in receivers employing the Foster- 
Seeley discriminator 
Note that the size of the pulse does not depend on 
the time taken for the voltage change to take place 
ource jut time must be allowed tor the 
tically completed before the source 
reverse. A sinusoidal signal, as in 
ld not do, because it starts to reverse 
reaches its peak in either direction 
limiter can be used to distort the sine wave 
into something nearer a Square wave, whose flat 
top allows some time for the charging of C, delayed 
by R, to continue. The important thing is that it 
should alway: enough time If the longer 
cycles on the left of Fig. 1, corresponding to negative 
peak modulation, did allow enough time, and the 
shorter pulses on the right, corresponding to positive 
peaks, did not, the pulses would not all be exactly 
the same size, so the mean value would not be 
exactly proportional to frequency and the af. 
output would be distorted 
Fig. 3 shows the pulse-forming circuit driven by a 
limiter stage of the type proposed by Roddam. 
When an adequate signal is supplied to the grid, 
the valve alternately ‘‘ bottoms” and is cut off 
In the bottomed condition the anode voltage is quite 
low, and cut off it rises to the full supply 
voltage V,. It cannot do so instantaneously, however, 
even if for simplicity we suppose that the anode 
urrent is cut off instantaneously. Let us follow the 
ction in detail, beginning with the bottomed con- 
dition uming it has lasted long enough tor the 


necesss 
thereiore 


made 


l(a). wo 
immediately it 
Sut the 


1 
LLiOW 


when 


pposite peaks of modulation, a 
different numbers 


na given period of time 1S 


carrier wave has 


moothed 


but if 
s of constant size are substituted (c) 


yutput, shown dotted, is 


exactly 


Discriminator 


By M. G. 


SCROGGIE, B.Sc., M.I.E.E. 


across C to become constant, there can be 
rrent flowing through R and so no voltage 
it, and point c in Fig. 3 must be at the same 
ial as e, as shown at the start of Fig. 4. The 
anode current through R, brings the anode 
to, say, 25 volts, which is therefore the 

ACcTOSS ( 
uppose the anode current is instantaneously 
lhe voltage V, from e to 6, being kept con- 
a smoothing capacitor, remains unchanged, 
> volts. The voltage across C cannot alter 
still 25, therefore the remaining 
100 must divide between R, and R in proportion to 
their ohmages It is this that gives the sudden 
Roddam calculated it to be 


tant 
ay at | 


instantiy sO #618 


voltage peak across R 
10 volts, but this is impossible with the values he 
\ 70, R, 10kQ and R 1k). The 
now flowing through R, and R proceeds to 
harge C towards 125 volts. The nearer it approaches, 
the voltage left to drive the charging current 
R, and R, so the charging current and the 
icross C die away in the manner called 
shown by c in Fig. 4. The anode 
meanwhile rises in the same manner 
Theoretically this process goes on for 
ever, and as we cannot wait so long we have to decide 
on the stage at which it can be deemed to be finished. 


urrent 


oltag« 
exponential, as 
potential a 
towards f 


The rate of decay is determined by C and the 
resistance through which it is charged (R, R). 
In the pericd known as the time constant, R 
R)C, the voltage has dropped to 36.8% of its starting 

With this particular shape of curve, the 
tage of pulse “‘ area’’ that remains to come 
for ever) happens conveniently to be 
percentage of voltage remaining at that 
course far too much to neglect. 
four times the time constant, on 
osition that by then the voltage had dropped 

but this 1s incorrect; it is still 1.8 
we decide on five times, at which only 
pulse is left. This, then, is the minimum 
time for the positive half of the square 
uming that it actually is a half, then the 
whole cycle is 10(R, R)C and the 
Z allowable signal frequency is_ theretore 
1O(R R)C 
I‘ n 


went on 
to the 
6.5 is of 


( he se 


limiting action, R, ought not 
mall; neither ought R if a reasonable 
obtained. So one would be inclined 
10kQ for R, R. C ought to 
large ior stray Capacitances not to 
10t much less than about 40 pF. Fil- 
values, we get as the highest frequency 
being at the positive peak of modula- 
frequency tor a deviation of 75 kc/s 

kc and the minimum 100 kc/s 
somewhat lower, say 50 kc/s, without 
difficulty in separating it from the 
nd a margin at least as wide as this 
in order to allow for inaccuracy 
‘Carrier frequency ”’ through- 


proper 


1956 


ae 


T 
j 
Above :—Fig. 2. The 
size of the voltage 
pulse developed 
across R by changing 
the voltage by a given 
amount is independent 


of the rate at which 
the voltage is changed 


Above right:—Fig. 3. Outline of circuit for producing equal 
voltage pulses from a signal of varying frequency 


, 
Oo 


POTENTIAL 


le CUT-OFF 


Fig. 4. If the anode current in Fig. 3 is cut off instantane 
ously by the down swing of a arge input signal, the 
potentials of the various points are affected as shown 
The desired voltage pulse is obtained at c 


(b) 


walawala 


Fig. 5. Actual waveforms obtained in a circuit of the Fig. 3 
(with rectifier added to remove negative pulses), 
with (a) small and (b) large input signal amplitudes 
Despite the very different peak values and shapes of the 
output pulses, they are equivalent, thanks to the principle 
iNustrated in Fig. 2, The output pulses at (b) are very close 
to the theoretical shape—c in Fig. 4. 


type 


out this article refers, of course, to the frequency 
to which the carrier actually broadcast is reduced 
by means of the receiver’s frequency changer 
It occupies the centre of the i.f. band, which, a: 
we have just found, extends in this type of receiver 
from about 50 to 250 kc/s 

It may be objected that the foregoing calculation 
is unsound, being based on the assumption of a 
perfect square wave, allowing a complete half 
cycle for dying-away purposes. But the larger th« 
proportion of the half-cycle occupied by the sloping 
rise, the greater the proportion of the pulse that 
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occurs before the exponential tail, and the les being discharged via D Obviously these diodes 
rnatters if that tail is slightly clipped. Moreover, should h low forward resistances as possible, 
if the limiter circui as shown (Fig. 3), without sO aS not to increase the time constants appreciably 
series grid resistar grid bias is automaticall: Satisfactory results have been obtained both with 
Geveloped which extends the cut-off period wel an EB91 thermionic double diode and a pair of 
beyond half the ycl allowing more time for th GEX36 germanium diodes, the latter being of 
pulse Fig. 5 shows actual waveforms with ial course neater and more convenient Care should 
a) and large iputs In spite of their greatly be taken onnect them as shown, so that the 
different shapes “ak values, the mean value: positive pulse is the one used; this is to allow it the 
of the two lots yu pulses are the same within longet ycle in which to take plac e The 
very close limits over a 100-to-1 input voltage ratio negative pi can make do with the shorter half 
his perhaps rather surprising result is due to  becau it hi shorter time constant, R_ then 

the simple basic principle with which we began, not being 
that the quantity of electricity required to chargé 
As received signal is modulated, the pulses 

a given capacitance to a given voltage i: é 
‘ ernately close up and open out their 
independent of the time and rate of charging , ' it " P ri nd 
anks, ) ne avcrage VOllLag across secs) a 

Another objection that will no doubt be r: ; he rhea, Bs an “* 
lulation frequency lo prevent the 


and this time rightly—is that the circuit , 
peak voltages reaching the a.f. ampli- 


shown would on the down swings produce negative 


Ther ier, § iltration is needed. An elaborate inductive 
1¢ 


pulses, and these are not shown in Fig. 5 
can be eliminated by cutting off R from negative 
voltages by a diode in Fig. 6. C is meanwhile 


ary, for a good start is made by the 
uit that would in any case be 
the upper audio frequencies 
Diodes and RC filter for rectify deliberately over-emphasized at the transmitter 
moothing the pulse trains inte Che correct amount is provided by a CR potential 
gnal ; divider having a time constant of 50 usec.; that is 
to say 0 10-*. At the same time R, 
must be large enough not to shunt R heavily; about 
1) kK is suitable, in which case C, would be 50 
10° */(50 1O-*F or 1,000 pF As this 
alone ri" only a 6-dB per octave lope off, which 
is scarcely enough for filtration, it may be supple- 
mented by R, and C,, designed not to increase 
the a.f. ci ff appreciably but to reduce the lowest 
i. os also 50k and the cut-off frequency 
3 dB 0 | C, works out at about 100 pF 
The two-stage filter just specified gives slightly 
more cut than that calculated on a separate-stage 
basis, and the standard values 47k were in fact 
adopted he filter is suitable for connecting 
through a blocking capacitor C, to an a.f. amplifier 
having an input resistance not much below 0.5 MQ 
und capacitance not much more than 10 pF. Fig. 7 
hows the measured voltage/frequency characteristic 


We have estimated that R R should prefer- 
ably not exceed about 10 kQ, but the best individual 
values have vet to be settled We know that for a 
ven V—the difference in anode voltage between 
the bottomed and cut-off states—the output is 
proportional to R. If R R is kept constant and 
R is increased from zero, the output is at first pro- 
portional to R; but as R,, falls, V falls at an increas- 
ing rate until at a certain ratio of R:R, it balances 
ig 7. Measured freque iract tic the increase due to R hat is the optimum as 
with component value regards magnitude of output, and with an EF80 
high-slope pentode at V, equal to 80 to 100 volts 
it turned out to be 6.5 k® for R to 3.5 kQ for R 
As R, is red , however, the limiting action 
comes Ik good and valve currents increase; 
oO, since 5k0Q:5kQ gives nearly as much output 
that ratio w idopted. It gives about four times 
the output of the 1k2:10kQ ratio, the five-fold 
ncrease in R being offset by only a 20% reduction 
in V due to the halving of R Indirectly, the 
increase in R:R, ratio yields a further increase in 
output, because the difference between the time 
onstant R)C and R,C for positive and 
negative pul respectively enables a larger pro- 
cathode current portion of the ycle to be allowed for the positive 
1s in Fig. 9 pulse and hence a greater mean pulse voltage It 
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Above :—Fig. 9. 


Above right:—Fig. 10. Departure of V,/f, curve from linearity in Fig. 9 
The values of V, if linearity were perfect, from which SV must be 
subtracted to give the actual curve, are shown along the top. 


circuit 


Right 


harmonics are extremely small. 


has, in fact, been found quite feasible to raise C 
to 50 pF, giving a proportionate increase in output. 

These benefits in output are welcome, because 
the efficiency of this type of discriminator is ad- 
mittedly low. The output can easily be calculated, 


by assuming instantaneous I, cut-off and making 
use of the fact that the pulse is then equivalent 
to one maintaining the same peak value for (R, 


R)C seconds. The peak output voltage is VR 
R R), and its mean value V, is given by multi- 
plying this by the ratio of (R, + R)C to the period 
of one signal cycle, which at the carrier frequency 
fis l/f So 
V, = VRC, 

60, R = 5kQ, C = 50 pF, and f, 
which is the z.f. output across R) 


Taking V 
150 kc/s, V, 
is 2.25 volts. 
It follows 
deviation f, 1s 


that the r.m.s. audio voltage with 
VRCf, 

rms ‘ 2 

30 with the values given and 75 kc/s deviation it 

would be 0.8 volt. This compares with 0.17 volt 

for R 1kQ,C = 40 pF and V = 80; an advantage 

ot 13.5 dB 

It is convenient to have a V, of several volts, tor 
operating a tuning indicator and/or automatic 
frequency correction. The output being proportional 
to V, which is roughly proportional to V, within 
practical limits, V, can be matched by a point on a 
potential divider across V,. Any difference between 
V,, and the potential of this point will theretore be 
due to a change in f,, the carrier frequency. By 
adjusting the frequency-changer oscillator—manu- 
ally or automatically—to bring the potential differ- 
ence to zero, correct tuning is ensured. 

Incidentally, the fact that the output depends on 
V, points to the need for good smoothing in the 
supply system, because residual hum there would be 
reproduced in the output. 


V 
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Recommended circuit of limiter and discriminator. 


Fig. ||. Second-harmonic distortion due to non-linearity shown in 
Fig. 10, for 75 kc’s deviation, plotted against carrier frequency, f,. All other 
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PERCENTAGE 
SECOND-HARMONIC DISTORTION 
~ 


Co 


Next, there are the questions of whether to run 
the screen grid at a lower potential than V,, and 
how much cathode resistance to use, if any. The 
many measurements that have been made can be 
summarized by saying that neither has much in- 
fluence on performance and current taken under 
working conditions—i.e., with sufficient signal to 
cause limiting—but that R,, and R, both reduce 
1, and I, considerably when there is little or no 
signal. By a suitable choice of R,, the total current 
(I, I, + 1.) can be kept fairly constant for all 
signal amplitudes. Fig. 8 shows the results with 
V, 120, R R,, 4.7kQ, R,, 10k, and 
R, 250 ©. Note that output is substantially con- 
stant for all signal input voltages above 1.5 r.m.s 
Similar constancy of I, was obtained, and about 5", 
greater output, with no R,, and R, 470 Q, but the 
minimum signal input tor limiting was raised about 
25%. 

These results reter to a carrier trequency of 200 
kc/s, which is within the reasonably linear range 
It is obviously desirable for this range to be con- 
siderably wider than the f.m. deviation, in order that 
great precision and constancy of tuning is not neces 
sary to ensure a low level of distortion. While this 
was being investigated it became clear that when the 
signal amplitude was large the ratio of positive to 
negative epochs in the cycle was excessive and was 
the first cause of non-linearity at the high-frequency 
end, The optimum ratio is given by the ratio of the 
time constants during the positive and negative 
pulses, which is (R, R):R, or 2:1 in the circuit 
under consideration. Inserting a 4.7 kQ resistor in 
series with the grid of the limiter valve enables a 
wider frequency range to be obtained at large signal 
amplitudes. This was included tor the plotting 
of Fig. 8. Fig. 9 shows a recommended practical 
circuit, following closely the foregoing lines. 

Although the useful range of signal amplitude is 
very wide, 5-20 volts is a suitable order of magnitude 
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Television Society's Exhibition 


isis of being an evening affair only, this 
year’s exhibition was held on three consecutive days, 
March 6-8, mainly during the daytime. The longer 
hours so spread out visitors that it was much easier 
to see the exhibits, and the change has been a great 
improvement. In its new home at the Royal Hotel, 
Woburn Place, too, more space was available. 
Several exhibits dealt with the transient-response 
television receivers. G.E.C. showed 
generating a  sine-squared pulse of 
duration with a repetition frequency of 
I'he receiver output is displayed on a c.r. 
ind the effects of receiver bandwidth on its 
are reflected in the curve traced upon the tube 
en. The characteristic broadening of the pulse 
too narrow a bandwidth, and the ringing follow- 
y the pulse caused by unsuitable phase characteris- 
were well in evidence in the demonstration. 
Ferguson showed simplified transient test appara- 
tus for use in production testing. A square-wave 
modulation of the rf. signal is used and the 
receiver output is applied directly to the Y plates of 
tube. The timebase voltage for the X plates 
is Obtained by filtering the square wave to obtain 
ts sinusoidal fundamental. A switched delay line 
enables the relative timing of the two to be varied in 
step ot 0.05 usec 
More in the field of measurement than testing is 
Leland Group-Delay measuring set, Model 98, 
II. This can be used for any transmission 
m operating in the 50—70-Mc/s band. It can be 
) measure group delays of up to 200 mypsec 
in accuracy of +0.S mysec, and the amplitude 
ponse from zero to 20 dB. The apparatus has 
sweeping from 50Mc/s to 70 Mc/s 
repetition rate of 50c/s. It is frequency 
eter at 1 Mc/s with a deviation of 0.5 Mc/s 
After passing through the network under test, and 
being delayed by it, this signal is compared with the 
rinal 1-Mc/s modulation. From the comparator, 
utput at 1 Mc/s, amplitude-modulated in 
rdance with the delay, is obtained. After de- 
this provides a voltage proportional to 
the group delay and is applied to the Y plates of 
r. tube, to the X plates of which the 50-c/s sweep 
is applied. The group-delay charac- 
teristic is thus displayed in much the 
ume way as the more usual equip- 
ment depicts the amplitude-response 
haracte c The apparatus can 
such an amplitude 
stic and marker “ pips” are 
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neasuring apparatus was 
Livingstone Laboratories 
the Heinz Gunther Neu- 
ignal generator is note- 
in having a_ range of 
of fundamental §fre- 
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inciple The maximum 
110-k¢ and amplitude 
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modulation can be applied from an external source 
simultaneously with the f.m. 

A French television pattern § generator, the 
S.L.D.E.R., produces a waveform in accordance with 
the 625-line C.C.I.R. standard. The pattern in 
cludes a series of 5-Mc/s bars 

A compact direct-reading frequency-meter by 
Gertsch Products of Los Angeles 
20-1,000 Mc/s and an accuracy of one 
100,000 is claimed. 

In the serviceman’s category 
generator Type III, which 
220 Mc/s. A prototype of the same 
was also shown; this has one f.m. 
to a wide coverage with a.m 

Cossor showed the well-known Telecheck, covering 
Bands I and III, and had a new oscilloscope, Mode! 
1058, with a d.c.-coupled signal amplifier having an 
upper limit of response of 6 Mc/s. It has a 4-in 
tube with post-deflection acceleration of the electron 
beam. 

There were a good many oscilloscopes and asso 
ciated equipment on view. Among the latter, the 
Mullard television line selector can be used with 
any triggered oscilloscope. It enables any line of a 
television picture to be selected at will and displayed 
on the oscilloscope. In addition, at 50 c/s, both odd 
and even frames can be displayed superimposed upon 
each other so that differences between 
readily be seen. 

Several picture monitors were on view rhe 
Cintel has 2a 14-in. tube and especial care has been 
taken in the design of the focus and deflector coils 
in order to secure good focus over the whole pictur« 
area. The associated amplifier has a response flat 
within +0.5 dB up to 3 Mc/s and is phase corrected 
The Murphy Radio monitor includes a two-band 
receiver. It has a 9-in. tube with a wideband video 
amplifier arranged to accept an input either from 
the internal receiver or from any external source 

Ediswan demonstrated equipment for determining 
the optimum grading of turns in a deflector coil 
The assembly is made with a normal frame winding 
and a line coil split into two parts. All winding 
ire fed at 50c/s and the grid of the tube is pulsed 


covel 
part in 


Avo signal 
150 kc/s_ to 
firm’s T.F.M 
band in addition 


is the 
covers 


them can 


H. G. Neuwirth f.m. signal generator 


Left: Avo Type lil signal generator 


20th Century Elec 
tronics series D6 
square - face tube 
with two guns 


New Emitron camera 
with electronic view 


finder 


Rear view of Leland 
meter showing the 
movement in one 
corner at the back 


of the scale 


at the peak of the deflecting wave so that only a 
spot appears on the screen. This can be moved to 
any part of the screen by adjusting the currents, and 
changes in its shape are at once evident. A control 
enables the ratio of the currents in the two parts 
of the line coil to be adjusted and, by determining 
the opumum ratio, the proper grading of turns in 
the winding can be deduced 

Ediswan also showed the use of an electrostatic 
lens between the mask and the screen of a colour 
cr. tubs By focusing action, it im 
proves efficiency by permitting the use of larger holes 
in the mask and it also improves the deflection sen 
sitivity 

The large and the 


Miving ome 


small in c.r. tubes was in 
evidence here also he new 24-in. tube for opera 
tion at 20kV was shown, as well as a 9-in. with 
tetrode gun and ion trap 

20th Century Electronics showed their well-known 
range of precision oscilloscope tubes with up to four 
guns. Some new types are built with square and 
rectangular faces in order to reduce the space 
Mumetal screens for tubes of these new shapes were 
displayed by T.M.C 

The G.E.C. exhibit took the form of a series of 
demonstrations of an experimental nature. One 
showed the use of a transistor as a sync separator 
in a television receiver. Another illustrated a special 
circuit designed to keep the black level of a tele- 
vision picture at a fixed value despite variations in 
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the e.h.t. supply. It does this by appropriately 
changing the d.c. gain of the amplifier. It includes 
a gated a.g.c. system 

The printed circuit is gaining in popularity and 
T.C.C. exhibited many examples of it in the form 
of if. filters and aerial crossover networks. It is 
being applied also to television tuners where the 
rigid and consistent placing of connections is very 
helpful in enabling consistency of performance to 
be secured. It is even being applied to aerials! 
r’.C.C. showed some Band III V-dipoles for build- 
ing into a receiver; in one example, the dimensions 
were reduced by centre loading, the “coil” for this 
being printed with the aerial “ rod”. 

Belling-Lee displayed a rotating aerial mechanism 
with electrical remote control of its orientation. It 
can be used, and was so demonstrated, in continuous 
rotation in plotting the directional characteristics of 
an acrial A calibrated v.h.f. receiver for field 
trength measurement was also shown 

Another instrument of this character is the J.S.F 
field-strength meter shown by Fielden. It is claimed 
© have an accuracy of +10", on Band I and +25 
m Band III; it is intended for checking aerial 
performance 

An unusual form of meter movement for pointer 
instruments was to be found on the Leland stand 
It is enclosed in a cylindrical case and is of the Brion 
Leroux type with the moving coil outside the field 
magnet It is very compact and the same 
movement is used for all scale sizes 

In addition to a range of measuring apparatus, 
E.M.I. were showing a new television camera with 
control desk and associated equipment. The camera 
is built around a new Emitron tube which is claimed 
to provide a superior performance. It is of the 


basic 


“cathode potential stabilized ” type 
A newcomer in the television camera field is Peto 
Scott, whose camera was demonstrated by Living- 


stone Laboratories on a test card. The tube is of 
the photo-conductive type and results in a very com 
pact and light camera 


A THERMISTOR probe, a bridge circuit and a pointer 
indicating instrument cre the essential parts of this new 
medical thermometer designed for measuring small 
changes in skin temperature. Made by the Vibro-Ceramics 
Corporation of Metuchen, New Jersey, U.S.A., it is said to be 
instantaneous in operation and to be particularly suitable 
for measuring capillary temperature, which gives a great 
deal of information about the circulatory system. 
Wirecess Wor_p 
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Wi-g? 


wats 


“gy” is the symbol for acceleration which, to the technical, is 


defined as the differential of velocity with respect to tims 


More simply this means the rate of change of speed 


When “g” is too , damage will be done. A locomotive 
leaves the rails when it tak i curve too fast. At only 6 “2g”, a 


pilot blacks out when he pulls out of a dive; at g”’, which 


is very much more than any plane can possibly encounter, the plane 


would disintegrate 


rhe stylus tip of a pick-up is subjected to the same acceleration but 

to an infinitely greater extent. The undulations of a record groove 
cause the stylus to vibrate as much as 10,000 times per second or more. 
It moves to one side of the groove, stops, move to the other, stops again 
and so on throughout the record. The accelerations acting upon the 


” 


stylus tip are measured in “g” and with modern recordings may 


be well over 1000 “g”’. 


yusly a light freely suspended stylus will follow rapid changes 

of direction in record grooves more easily than a heavy, stiffly 

mounted one. On a heavily recorded record a “ stiff” pick-up will 
tear through record grooves or even jump right out of them. Result 


rapid record and stylus wear and poor reproduction 


» of modern electrical recordings with their great musical and dynamic rang 
ially designed to cope with very high “ g Chey are available, after 
irch and development, under the name “ Hi-g”. ACOS “ Hi-g” pick- 
ups perform perfectly at any multiple of “g” they are called upon to meet, 
ng a truly revolutionary advance in pick-up 
design. If yo want youl! iluable record: to reproduce 
as well as the m intended ind to go on doing so for 


a long time ] n ACOS Hi-g pick up 


(Write Jor a fre cop of the net Cosmocord booklet The ABC of Hi-g” 
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Phase Shift and Sound Quality 


Experiments to Determine How Much Can Be Tolerated 


By J. 


-™ recent amplifier designs have included 

among their claims to fame in the high-quality 

reproducer field, such statements as “zero 

hift down to 10 c/s or up to 100 kc/s.” It is 

ed in this article to discuss briefly the meaning 

shift, to consider the circuit elements res- 

le and then to examine its effect on the quality 

nd reproduced by loudspeakers, to see whether 

for phase shift are worth including in an 
amplifier specification. 

In any circuit that includes a reactive element such 

1 Capacitor or an inductor the alternating current 

ill not reach its maximum value at exactly the same 

is the voltage reaches a maximum. If the 

t includes inductance and resistance only, the 

lags, as indicated by the curves of Fig. 1; but 

ircuit is composed of capacitance and resis- 

the current will lead the voltage under steady- 

onditions 

time difference between voltage and current 

maxima is a significant indication of circuit condi- 

but it has become conventional to indicate the 

time difference not in seconds but as a fraction of 

period of one complete 

at the frequency being con- 

Thus the phase shift is 

r cycle when the circuit 

ed entirely of inductance 

or capacitance. Alterna- 

the difference may be ex- 

ed in degrees, and a quarter- 

phase shift then corresponds 

phase shift. There are 

thods of specifying the 

but as amplifier 

ippear to favour the 

use of degrees this convention will 

nerally used in the ensuing 

n The reasons for the 

ment in time of the voltage 

nt maxima will not be 

here, our present con- 

the final acoustic 


non 


tne time 


ference, 


aTrenuation (48) 


se shift introduced by 
ircuit of one reactive 
ind one resistor can never 
quarter cycle or ninety 
and can only reach this 
1en the resistor is reduced 
The phase difference 
ind current for a 
mbination of resistance 


tage 


MOIR‘, 


M.1.E.E. 


actance. This dependence on circuit reactance 
makes any particular pair of components introduc« 
a phase shift which varies with frequency in exactly 
the manner shown in Fig. 2(a) if f./f is substituted 
for X./R and f/f, for R/X., f being the frequency 
under consideration and f, the frequency at which 
X.=R 

These simple circuits of Fig. 2(b) will be recog 
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Fig. |. Conditions in a reactive circuit with voltage and 
current waves displaced by 90° or one quarter cycle 


Below Fig. 2. (a) Phase shift and attenuation 
introduced by single combinations of reactance and 
resistance such as those at (b) and (c). 
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hows that the time of transmission between input 
and output terminals of a network such as Fig. 2(b 
is fairly constant at all frequencies at which the 
ircuit attenuation is low. A time of transmission 
that does not vary with frequency implies a phase- 
shift/frequency characteristic in which the > 
hift is proportional to frequency and not 
shift that is constant at all frequencies.t+ 

It take ery little consideration to decide that the 
waveform of complex wave composed of many 
frequencies will be drastically distorted in passing 
through any device in which the time of transmission 
varies for each of the component frequencie An 
example is illustrated in Fig. 5, the output signal on 
the right, bearing very little resemblance to the 
quare-wave input signal, though all the distortion 
hown is the result of phase shift and not the result of 
iny frequency-dependent attenuation 

It will be clear that there is considerable difficulty 
showing sources of phase in designing an amplifier (or any other piece of equip 
ment) in which the phase shifts are reduced to zer¢ 
at all frequencic If it is considered that waveform 
distortion must be avoided there are four possible 
olution rhe first is merely to avoid phase shift 
ompletely, a council of perfection. The second is 
to avoid phase shift within the audio-frequency band 
of say, 30 to 10,000 c/s. The third solution is the 
coupling circuit use of a phase/frequency characteristic in which the 
in RC amplifies ng the grid coupling capa phase shift in degree 
citor and resistor and he anode load resistor with quency, for i 


| 
| 
| 
' 
' 
«h 
*T 


' 
' 
' 
i 
' 
i 

. 


age at low freque 


mized a tn ] n lag 


s 1s linearly proportional to fre 
done all the frequency com 

the effective shun i ince in parallel with it ponents are delayed by the same time interval. It i 
Iron cored devi h as input and output generally of little consequence if a complex signal 

transformers introdu hifts at low frequer takes even several milliseconds to pass throug! 

cies of the ime oO in RC stage, but may amplifier, provided that all the component 

introduce more rapid changes of phase in the region ame time 

between 30 and 10K where resonance betwee! The final solution is 

the leakage reactan ind any stray capacitance can maximum LOU 
and usuall doe ( u before the 
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separately to determine the 
it of phase shift that can be allowed 
lt is aurally detectable, and then t 
Ihe circuit diagram of a simple amplifier is re ensure that t actual phase shift introduced by the 
produced in Fig. 3 showing the circuits responsibl ystem is ww this limit. In an extensive audio 
for pha ¢ hilt with an indication of the direction network this 1s the only practi il solution The “ just 
in Which the phase is shifted he overall phase detectable” phase shift is a problem that has been 
shilt is approximately the algebraic sum of the pha the subj of many investigations, but the most 
shifts of the individual circuit Application of nega iuth itive works known to the writer are due t\ 
tive feedback reduce hn hilt in the same rat van « rh ¢ e Philips Research Laboratory and 
that it reduces other distortion 
typical result for igh-quality 
amplifier being shown in Fig. 4 


Fig. 4 ical phase shift char sristics of a high quality domestic amplifier 
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ane of the Bell Telephone Labora 
Pol made a limited investigation using a 
uit that allowed him to change the phase 
r harmonics of a complex wave relative 
damental by any amount up to 360 He 
hase shift within this limit introduced 
table when listening to speech 
Lane used an experimental tech 
ermitted much greater amounts of phas« 
introduced into the reproducer system 
filters of the normal ladder 
ippreciable amounts of phase shift 
he transmitted range Filters of 
idded in series to produce any 
hilt at any 
ncy range. The 
amount of phase 
large that it 
and indeed 
mecnanism 
in millisecond 
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rhe electrical effects can be demonstrated by in 
jecting short pulses of tone into the equipment under 
test Ihe transmitted and a typical received signal 
re shown in Fig 6 (based on Fig. 10, p. 503, 
B.S.T.J., Vol. 9, 1930) for a filter having a time 
delay of 0.01 seconds, and it will be seen that both 

id and tail of the transmitted pulse are badly 
distorted, the pulse being stretched until the received 
pulse is almost twice as long as the transmitted pulse 

Reference to Fig. 4 will remind the reader that an 
ordinary amplifier of the type likely to be used by 
the high-quality enthusiast is more likely to have 
phase shifts of a few degrees, quite innocuous in 
ymparison with the phase shifts found necessary 
to produce audible distortion 

lo the be 
remain 


t of the writer’s knowledge these results 
authoritative, no subsequent invesugauion 
having thrown the slightest suspicion on the result 
of van der Pol, Lane and Steinberg 

It is commonly stated that though phase shift may 
not have much effect on the quality of steady tones 
it does have a much greater effect on the quality 
Steinberg did in fact comment upon 
this point, noting that phase distortion was much 
more objectionable on speech than on music 
ever, the 


ol transients 


How 
minimum detectable phase shifts quoted 
earlier are the figures obtained from tests on speech 
hough transient in nature, speech may not repre 
ent the ultimate in this respect so that to gain some 
personal experience tests were instituted using square 
waves 

A high-quality reproducer system was set up 
employing amplifiers capable of passing square waves 
without perceptible waveform distortion when the 
output signal at the speaker terminals was viewed 
on an oscilloscope. Loudspeakers may be the weak 
link, but those used were representative of the high 
est quality currently available, several different type 
having been employed at different times 

Ihe input signal was the square wave shown in 
Fig. 5, lattice all-pass filters being employed to intro 
duce phase shift without any frequency-dependent 
uttenuation. The result of introducing phase shift 


The lower traces are the acoustic waveforms at points on or near the 


1 at distances not more than 3ft from the diaphragm of a loudspeaker to 
1 square voltage wave h 


s been applied. Repetition rate 900 per sec 
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TELEVISION AT U.H.F. 


PROPAGATION 


re 
| HE success of the future expansion of television 
broadcasting in this country depends to a marked 
xtent upon the ability to exploit the internationally 
ited Bands IV and V, covering the frequency 
of 470 to 585 and 610 to 960 Mc/s, respec 
Apart from the problems of developing 
wer transmitters and sensitive noise-free 
to operate on these frequencies, it is most 
tant to have a clear and detailed knowledge 
propagation of the radio waves involved 
ropagation will determine, on the one hand, 
rvic reas of the transmitters and, on the 
th interference from other 
whether engaged in the same or different 


} 
possibilities of 


In a paper* read before 
March, Dr. R. I 


tate ol 


the Television 
Smith-Rose reviewed the 
u.h.f. propagation, 
as the future possibilities of 
\ n services in Bands IV and V are concerned 
Smith-Rose and his collaborators, Dr. J. A 
and J. A. Lane, have already published in 
World} and elsewhere a good deal on this 

ind this material was drawn upon for the 
Having dealt in general with the theory 
propagation over “ smooth earth” and over 
sular terrain, the lecturer concluded with some 
il results with television transmitters operat- 
the u.h.f. band. 
experience in 


Society 


knowledge of 
ilarly in so far 


this direction has already 
1 obtained in the United States where a number 
xperimental television stations operating in the 
band have been set up during the past few 
Early experiments by the Radio Corporation 
\merica have emphasized that it is important 
he transmitting aerial system shouid be as high 
ible above the surrounding terrain. A full- 
investigation has therefore been conducted 
ith station KPTV, at Portland, Oregon, where the 
main populated area to be served is relatively flat 
ind lies in a valley between two mountain ranges 
Che transmitting aerial at this station was installed 
on a ridgé side of the town and at 
or about above it. 


to one a height 
1 OOOft 
operates in the 


(548 to 


American fre 
554 Mc/s) It 
slot aerial 
200tt tower This would give 
rain of 21 in the horizontal plane, but the 

hanically tilted forward about 1 degre« 
city area, and it is electrically 

the signal 

be a 


r} transmitte! 
‘ hannel No. 27 


kilowatt fed to a 


is one 
on top of a 


what 
radiation 
power is 


radiated in 
“null” in the 
ulting effective radiated 
have been 


e field 


irement 


f th 
I uf 


made with a mobile 
strength obtained in four radial 
this transmitter out to distances of 


the Problems of 


Televisior 


PROBLEMS IN BANDS IV AND V 


more than 
er.p. ol 


30 miles. The results calculated on an 
1kW are reproduced in the diagram on 
which are drawn curves for the free space radiation 
A) and for the median conditions for 50° of loca 
tions and 50 of time (B) recommended by the 
P.C.C, for operation in this frequency channel. It 
will be seen that the measured values lie reason 
ibly along this median curve although there is a 
pread among the observed values, particularly at 
the shorter ranges. Somewhat similar results have 
been obtained at three other stations at South Bend 
Indiana), York (Philadelphia) and Atlantic City 
New Jersey) on frequencies which range from 590 
to over 700 Mc/s. In all cases, the median curve 
is followed, but there are conspicuous shadow areas 
where the field strength may 1OdB 
about this curve 

Field 


mutter 


range over 
strength 
show a 
enclosing the 
* dead ” 
difficult 
built-up 


contours for the 
constriction between 
valley, and also the 
where reception of 
indeed; these comprise about 5 of the 
city and 12 of the whole residential 
However, the transmitter will furnish 
service to 88%, of the population in the Portland 
area, and this could be increased to about 94 
by increasing the effective radiated power to 
between 100 and 200kW, or about ten times th 
present value. On this basis it is considered that 
in such favourable locations the use of u.h.f. for 
television can compare very well with v.h.f, althoug! 
it may require ten umes as much transmitter powe: 
to cover the same area. 

Apart from propagation studies, the experience 
obtained at Portland has provided a good deal of 
information on the performance of receivers used 
with the type of aerials to be normally provided 
for u.h.f. reception. The limit to the reception of 
good television pictures is set by the noise level of 
the input circuits of the receiver, this noise being 


Portland tran 
mountain 
existence ol 


spots signals is very 


area a good 


DISTANCE (km) 
30 4 


Measured field strength along four radials from transmitter 
KPTY at Portland, U.S.A 
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responsible for what is termed “snow” on the 
screen of the cathode-ray tube. Actual observation: 
showed that under these conditions a good picture 
was obtained with a field strength of 2mV/m (66dB 
above 1”V/m); and this would appear to agree 
favourably with the target which has been set by 
the F.C.C. at 16mV/m (64dB above 1yV/m for 
the class B service). For the first-class or A service 
the required signal should be 10dB greater (74dB 
above 1 «V/m It seems likely that in due course 
these conditions will be met by the use of effective 
radiated powers well within the limit of 1,000kW 
set by the F.C.C 

As a final word of warning, however, Dr. Smith 
Rose said there is still much to be learnt about th 
phenomena of propagation on these higher frequen 


cies. The possibilities of multi-path transmission, 
or more waves may reach a receiving 
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acrial with re 


ure likely t 
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idd <o the difficulties 
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ulting complex interference patterns, 


the so-called 
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on propagat 
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ing the shart 
in different 


among the problem 


ts observed are unlikely 


to 30 mil 


Cs, 


to be serious 


but, as was 


h.f. propagation, a knowledge of these 


efi 


ects is essential before plans involv 


ng frequency channels by stations 


localitie are drawn 


is the development of u.h.f. for 


mission pro 


Manufacturers’ Products 


NEW EQUIPMENT AND ACCESSORIES 


Mobile Radio 


THE illustration shows the new mobile radio v.hf 
equipment introduced by Murphy Radio The unit 
partly withdrawn from it ise 18 the transmitter 
receiver chassis of the mobil t, Type MR&800, while 
the larger self-contained set t ype MR862 for fixed 
stations. A separate 6- or t vibrator-type power 
unit is used for the mobile th illows greater 
flexibility in installation 

Controls on both sets are reduced to a minimum and 
on the mobile they comprise only an on-off switch (with 
receive and stand-by position volume control and 
send-receive switch on t microphone or hands« 
Transmitter and receiver ; rystal controlled and can 
be set up on any sing! Ireq rency in one of the three 
bands 60 to 90 Me 100 to 133 Me or 133 to 
174 Mc/s Ihe receiver | i double super heterodyne 

The self-contained fixed station set measures 221 
llin x 10in and it employs the same rf. cha 
mobile set but modified to provide a slightly larger 
power outpul, muting circu ind remote control equip 
ment It is a operated Che normal controls com 
prise volume, on-off switch, muting and meter selection 


Murphy mobile and fixed 
station  radio- telephone 
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“BELLING-LEE” 


FLEX/BLte 


TERMINAL 
BLOCK 


U K Pate uw 050406 


Chis unique component was designed 
to provide great flexibility in both 
planes, thus enabling it to be secured 
to curves or irregular surfaces. It is 
moulded in P.V.C., which securely 
grips the terminal screws so that they 
cannot fall out even if totally un- 
screwed from their inserts and the 
block mounted upside down. 


The block is mechanically shock- 
proof and can easily be sub-divided with 
an ordinary knife into smaller groups of 

rminal Fixing holes provided for 
each pair of terminals 


L.744 is a 12-way strip, rated at 
Samp., but may be used at the de- 
igner’s discretion up to 10 amp., or up 
to 2 kV. peak working voltage between 
erminals or between terminals or 

Overall size, Sin, -750in. 

high. Hole centres spaced 
1.1325 is a new larger version, 
15 amp., and conforms with 
juirements B.S.A.15, at 500 v 


BELLING ¢ LEE LTD 


GREAT CAMBRIDGE RD. FEMFIELD, MIDOX, ENGLAND 


Telephone : Enfieid 3322 


Telegrams  Radiobel, Enfield 


“BELLING-LEE” NOTES 


The Last Straw. 


Now that I.T.V. is beginning 
to influence the skyline in many 
parts of the country, some alarm- 
ing sights can be seen. In one 
town, midway between London 
and Birmingham, there is a nine- 
element band III array on a 
12-foot mast clamped pre- 
cariously on top of a ‘*‘ Multirod ”’ 
with handcuff clamps. Now the 
** Multirod ”’ is designed to stand 
up to gusts of 80 m.p.h. It is 
alleged to have withstood 125 
m.p.h. But if a gale hits this 
combined erection the whole lot 
will come down It doesn’t 
stand a chance. 

** Belling-Lee”’ design their 
aerials to be stronger than most, 
as every dealer in exposed loca- 
tions knows But economics 
prohibit any firm manufacturing 
aerials so strong that additional 
arrays may be added without 
careful thought to wind resist- 
ances. 

Unless combined aerials or 
independently mounted band I 
and band III aerials are being 
used we recommend the 
L.903/BS and L.904/BS (illus- 
trated above) for their durability 
and sensitivity. The illustration 
shows in detail the original 
bracket and the special adaptor 
clamp. In this way none of the 
original bolts need be disturbed, 
seizing up troubles do not exist, 
and the band III array may be 
orientated as required 

When a band III aerial is 
required to be attached to a 
vertical mast, the 3, 6 and 
9-element adaptors are available 
with stacking clamps for fixing 
on the band I mast, below the 
array. 


The Fact of the Matter. 


Every now and again some 
local body decides to have a blitz 
on T.V. aerials and committees 


—{¢ 


sit and discuss matters quite 
beyond their knowledge. Re- 
cently we heerd of a case where 
only ‘‘ Multirod”’ aerials were 
permissible so that four flat 
dwellers may share the one high 
gain aerial rather than have four 
“H” type aerials on the roof, 
It is incidental that the district 
is one where many of the viewers 
require a “* Multirod”’ in any 
case, if a tolerable picture is 
required, 

Now where an aerial is being 
shared, it is necessary to “‘ pad”’ 
off the “* subscribers ”’ with a star 
network that has an inevitable 
loss of 6 dB per point, ie., the 
loss with all the viewers switched 
on, is in the region of 24dB 
The difference in gain between an 
“HH” aerial and a ‘* Multirod ”’ 
is about 6 dB. only. No 
comment. 


Advertisement of 
BELLING & LEE LTD 
Great Cambridge Kd., Enfield, Middx. 
Written 5th March, 1966 
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See what you measure... 
measure what you see 


Pulse Base 
at cursor 
voltmeter 
reads 0 volts 


at cursor 


voltmeter 
reads 4 volts 


Mplitude 4 volts 


See the FE “— exh’ bite at 

BAF — | 23-May 4 Stand No. 8 
Phy Society 4 hibition May 14-17 
Stan 4 ‘Ne 10 


MEASURING OSCILLOSCOPE 
£49-0-0 


| Pulse Peak 


E.M.I. ELECTRONICS LTD. 
li HAYES ennetponaeed — 


LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Disc 
HERI 
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Playback Characteristics 


have recently appeared an entirely new crop 
amophone recording (playback) characteristic udes 
R.C.A. “ New Orthophonic.” 
New A.E.S. (January, 1954) 
R.LA.A 
d) N.A.R.T.B 
B.S. 1928: 1955 
C.C.LR. | Proposed revisions 
LE.¢ | to be confirmed 
e authorities 


June, 1953) 


specify a fine groove character- 
ind they are all identical. Some also specify a 
groove characteristic and again they are all 
hese two characteristics are now used by 
the major manufacturers throughout the 
hey may therefore be taken as international 
All that remains is to standardize the title, 
in some short form that may be easily fitted 
periphery of a record equalizer selector 
gether with the older characteristics 
the titles given above is ideal, either 
may not be internationally known or are 
Or both; imagine a switch position 
British Standard 1928:1955 Fine Groove.” 
ation to “LP” and “78” fails to distinguish 
i wide variety of earlier characteristics and 
apparently allow 45-r.p.m. records to be 
to speak of complications with fine-groove 
records. Another possible solution is to use 
“FINE” and “COARSE.” The operator 
the gramophone will then fall into one of four 
[ First, those who know; secondly, those who 
asure the width of the groove with a 12-in 
rdly, those who think it refers to the song on 
ord rather than the groove; and, fourthly, those 
lo not understand English anyway 
most logical solution seems to lie in an extension 
Red Triangle, Green Square system (B.S. 1928: 
it present may be used on transcription 
and on pickup heads to indicate fine 
oarse groove. Used also as an equalizer 
tion marking, it forms the basis of a simple 
at ystem, free from language difficulties. 
or example, if the record label bears the symbol 


preferably in red), it conveys the following 


ording characteristic used is that recom- 
fine groove records in B.S. 1928:1955 or 


turntable should revolve at 45 r.p.m 
pickup head should bear the red triangle 
in the case of turn-over types, be set so 

ymbol is visible), i.e., the stylus tip radius 

0.00 Lin 

equalizer switch should be set to the red 
tion in order to select the correct playback 


JOHN D. COLLINSON 


Single or Double Sideband ? 


rHE de on to open the Crystal Palace Television 
tior vestigial sideband basis was taken, states the 
fter consultation with the G.P.O., the Radio 
nd the Trade. The viewing public was not 
onsulted 
iments against such a decision are = 
change makes a large number of receivers 
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2. The channel space saved is jammed in between two 
channels in a band allocated exclusively to television and 
s, therefore, unlikely to be used for anything else 

3. Sentimentally there is a case for retaining for as 
long as possible (and at least until there are no receivers 
using both sidebands) the superior performance possiblk 
with double sideband operation in this special case of the 
world’s first high-definition television service. 


4. The change can be made easily at any time in the 
future 


The modification necessary to the double sideband 
receiver is not too difficult but the modification to the 
upper sideband receiver is extremely difficult, involving 
is it does a complete new tuning set-up over several 
stages and the inclusion of two or more sound rejection 
circuits. In the B.B.C. statement to the Press dated 
March 8th, 1956, these latter receivers are dealt with as 
follows 

“In a few cases, some modifications to the receive! 
may be advisable and there may be some slight loss of 
detail in the picture.” 
statement 

In the diagram below the shaded area represents the 


This is a masterpiece of under 


TRANSMITTER CURVE RECEIVER CURVE 


CY / 
, 
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information sent by a vestigial sideband transmitter, Th« 
full line curve shows the reception capability of uppet 
sideband receivers. The area under this receiver curve 
outside the shaded area represents what is described a 
the slight loss of detail. If such a “ slight loss ” occurred 
in apparatus for the B.B.C. instead of for the public, the 
B.B.C. would undoubtedly describe the loss of informa 
tion as serious and unacceptable 

In a classic paper by Sir Noel Ashbridge in 1951* 
on the British Television Service, he says “ Consideration 
has been given to modifying the characteristics of the 
Alexandra Palace transmitter so that this, too, could 
radiate only one vision sideband. At the time of con 
sideration the number of receiving sets in use was of 
the order of 60,000; it was decided that it would be unfair 
to the owners of these sets to change the characteristi 
of transmission.” 

These sentiments are admirable but it would seem that 
the same situation today has not received the same con 
sideration 


“LAMBDA 


* Proceedings of the Joint Engineering Conference, 1951, Part I 
page 491 


Tonospheric Scattering at V.H.F. 


DR. SAXTON’S article in your January issue is timely 

if disappointing. As would be expected from the 
author, his treatment of the subject is scientific and 
No one will quarrel with this approach, except 
perhaps that enough acknowledgment is not given to 
the great effort put into the study and development of 
scatter techniques in North America in the last few 
years 

As you read the article, you get a growing impression 


log al 


that iono I ‘ largely experimental, and 

the final ion Application to Communication 

damns the whol bject wit h phrases as unlikely 
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“uCUVILY pe n I 1 Cs00s¢ Bay sati 
factorily over riod of year There are, of 
course, no pu } figur of the performance of the 
operauional! rcuil u j } tablished, but the 
that the U.S. Force decided to use 
itter Operational! nd they will 
1 with the r annel 
interruptions that Dr, Saxton ex t 
Furthermore, a number 
facture! in 
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Stromfjord, in 


10ono 
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learly not 
and fre quent 


ind Canadian manu 
repared both to erect 
ionospher! n ) phe utter links or to work 
out the parameters for t istomer who prepared 
to do the job him ick to point out th 
advantage ol i in their reliability 
the elimination of 
tropospher! att 
handled over nort i 

V.HLI itter is not ill communi 


ons hea 
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rT ind onosph variety ha i 
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= Precision Photographu Timer 
WE have l nter the cir lescribed by 


] G in ft ruary | ic a we have our 
‘ives ‘ ible ntegrator for timing precisely 
mitervals of re) ol ninutes The use of a 
Miller integrator 
filled tric h Patent 613,565 
In practice realize any 
from the us Mill ntegrator. Valve ageing and 
supply ltage allo roduce changes in the internal 
gain and hen 1 the effect CR product The mo 


when the 


onjunction with a gas 


advantage 


harging voltag 
n yw preferably hun 
hown that, in order 
R, it 38, in practice 
In consequen 


dreds, of 
to obtain 
nece ary 
small variations | ! I f n contact poten 
tial between gnificant effect 
on the ! 

For 1 I mn A I r tou i 
trigger { I I ) ) l ] hown on page 
the April, 19 rT é World Ch 
of this simple circuit more than offsets the higher cost 
of the relatively large timing i itor required. Using 
a 12-«F capacitor i . re times may be obtained 
with comparatively {1 hence stable) timing resis 
tors by v mes ! f re tor in serie 


with a mi ht } *sistors As eacl 
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old-cathod 
177 of 


economy 


fixed resi ' t rcuit | a step switch 
the exposure ner seconds Thi 
arrangement h aval 4 ( ry exposure 
adjustments by in t illes in th V2 stey 
suggested by Mr. |] 
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its value for this type of work 
temperature coefficient 
The single-valve ircuit referred to above appears 
simplicity, economy, stability, 
up period and the wide rang 
which a 
is protected by 


curate 


ompen ation 
British Patents 


liford, Limited R. J. HERCOCK 
Watford, He: D. M. NEALI 

1. G. THOMASON states (your February iss 

tarted at the full H.T 


no voltage drop across 


inode hould not « 
nitially there would 
load resistor in ent, and therefore no 


Actually there anode load” at 
the anode loa is d -d. the 


Capacitor will 
commence dischargin 


h g through the valve as soon } 
relay contact Al opened, and the rate of discharge w 
almost independent of any change in the H/T 


timing interval 


voltage 


The effective time constant 


( R{1 ] 
Satisfactory operation will depend on 
amplification factor of an EF37 
inode current 


whether the 

is sufficient when the 

reduced to luA his will have to b 

letermined by experiment unless constant Current curve 
ivailabl 


D'wickenham 
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Future of European Broadcasting 


I WAS most interested to read G. H. Russell’s article 
n the January ue on the replanning of the long and 
medium waveband 


While his proposal if they could be put into effect 


vould undoubtedly improve matters a great deal, 

believe that they are open to two serious criticisms 
1) One of his factors controlling allocations is “ popu 
urely this ought to be “number of receivers 


2) I do not consider that international reception will 


ye satisfactory, by modern standards, so long as the 
resent 9-kc/ 


eparation is retained rhe shifting of 
il services to v.h.f. should eventually make it pos 
to use a separation of, say, 1S kc/s, for at least part 
medium wavebands, to be used by one station in 
ich country, transmitting an “international” pro 
gramme 
Hindhead 
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Von-linearity 


the January iss of Wireless Engineer. the Editor 
statements he has seen to the effect that distor 

due to non-linearity cannot bs eliminated by 

site non-linea I have an uncomfortable feeling 
this dunce me, for having said (on p. 317 
your July, 19° “ Unlike frequency distortion 
he results of ne ty in one unit of the audio chain 
ompensated by opposite non-linearity in 
However, it is pretty clear from the Wireles 
Editorial that compensation of 
mainly not entirely of academic 


annot be 
another 


Engineer non-linearity 


nterest and 1 

of practical value even within a single 

uch as an amplifier, let alone between one unit 

ind another, such as amplifier and loudspeaker. I doubt 

whether the Editor igree with my 
t Neverthele 
a point of strict accuracy I readily plead guilty, wit 
knowledgments to Wirele Engineer, and ask tl 

normal practice” be 


d 
0 ild seriously d 


atement within the its of its context 


words understood after 
innot.” 


Bromley M. G. SCROGGIE 


Burne-Jones “Super 90” Pickup Arm. The price of 
this component is £11 lls plus £4 12s 5d tax and not 
£16 9s as stated on p. 119 of the March issue 
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More Lines 
for Colour? 


By V. J. COOPER,* B.Sc.(Eng.), A.C.G.I., 
M.1.E.E., M.Brit.I.R.E. 


AN OLD TELEVISION CONTROVERSY BROUGHT UP TO DATE 


glamour of more lines for our television pic- 

is once again being widely discussed and from 
quarters comes the suggestion that we should 

t a 625-line system for colour television in Bands 

ind V. Do we need more lines, and if we have 
them shall we get better pictures? These are the 
that the viewing public ask and usually 
an afhymative answer; for the number of lines 
picture structure is a property that all can 
ippreciate, and, on first thoughts, the more the lines 
the better the picture. What is frequently over 
looked, in a casual examination of the problem, is 
fact that picture quality for a given fixed total 
information content in the picture is not just a matter 
of line During the past few months the technical 
press in U.S.A. has made several references to the 
better pictures we receive in our homes in Britain 
ompared with those received in American homes 
Americans have 525 lines and we have 


question 


the 


> difference could be due to a variety of causes, 
example, camera control, amplitude linearity 
ponse, synchronizing stability, black level stability, 
One fact that may be con- 
possible horizontal resolution 


r 


ipparent resolution, etc 
that the 
xpressed as a fraction of the possible vertical reso 


tridutory 1s 


405-line system, using 3 Mc/s band 
markedly superior to that for the 525-line 
ising 4 Mc bandwidth. 
iperiority of the horizontal resolution in our 
that of U.S.A. standards, expressed in 
round figures on this basis, is about 45 per cent. It 
would appear that no one has so far published a 
ubjectively derived figure for the optumum ratio of 
horizontal to vertical resolution, but on the evidence 
exists it would seem that in this country we 
1ay arer the optimum than the Americans. 
Let us for a moment consider one of the funda 
requirements in a television picture; the 
knowledged requirement that the picture should 
ler than it 1s high—why is this so? 
has given us eyes which are laterally 
his results in our having the property of 
vision perspective in the horizontal plane. We there- 
fore appreciate more information that is presented 
lly. By and large, our world spreads around 
ind the great majority of movement and 
horizontal. Cinemascope, Vistavision and 
r new forms of picture presentation under- 
line this human tendency to enjoy more breadth of 
ion than height of vision 
It would seem fantastic if cinema screens were 
made high and narrow instead of wide and shallow 
If further proof be needed, the simple experiment 
{ breaking up a line of typescript characters by hori- 
ntal lines and a similar line of typescript by 
ertical 0 that individual letters are mutilated, 
| long as horizontal continuity 


lution of the 


width, | 


ystem over 


mental 


horizonta 
us laterally 
interest 1 


the otl 


lines 


emonstrate that a 
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is preserved the words afe much more easily read 
than when horizontal continuity is destroyed 

The conclusion to be drawn so far, therefore, 1s 
that we must preserve horizontal continuity and 
extend the amount of information horizontally 
Finkt suggests that we can usefully extend horizontal 
information by 50 per cent and this is confirmed in 
a Wireless World article.t 

How do these requirements fit into a television 
system? The basic factor of television transmission 
is that the maximum amount of information that can 
be sent is a function of the bandwidth of the system 
In this country, for the 405-line system we use a 
picture bandwidth of 3 Mc/s; in the U.S.A., for 
525 lines, about 4 Mc/s is used, and in Europe, for 


625 lines, about 5 Mc/s 


A Limited Commodity 


Bandwidth of transmission is directly related to 
the number of stations that can be operated in a 
given band of assigned frequencies Thus for 
3-Mc/s vision band transmissions we can have more 
channels than the U.S.A. or Europe, or conversely 
for a given number of channels we need less band 
width in the radio frequency spectrum 

This is a highly important consideration. R.] 
bandwidth available in the foreseeable future is the 
one commodity in which we are definitely limited 
It is, in fact, our capital asset in a bank which for 
the next 50 years at any rate will not be able to offer 
overdraft facilities. It is therefore foolish to dissi 
pate this capital asset more rapidly than absolutely 
necessary. If to-day we use all the available band 
width, the next generation will find expansion of 
radio services the more difficult. The conclusion to 
be drawn, surely, is that the best possible reason 
should be forthcoming for any suggestion that band 
width per channel should be increased. We should 
on the other hand, be more concerned with reducing 
bandwidths used consistent with maintaining a 
reasonable service. 

For a radio service providing entertainment, thx 
use of 3 Mc/s for a vision channel is already out 
rageous-—it occupies over 100 times the bandwidth 
of the accompanying high-quality sound channel and 
in terms of value for value the ratio is even greater 
‘This statement is readily acceptable if one conduct 
the test of (a) looking at television with the sound 
off, (b) listening to the sound with no vision. The 
vision information on its own is far less valuabk 
as entertainment than the sound by itself. 

We are still a long wav from achieving bandwidth 
reduction without sacrificing picture quality in 


s Wireless Telegraph Company 
of Television Engineering 

Book Company Inc. 1940 
vision Standards Wireless World, Oct. 1948, p. %% 
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broadcast syst ilthough the present 
may, by the use of ding, achieve 
directior tem If we innot 
reduce bro: indwidths then least 
we should cor V hem, and this thought make 
the po ibility o F I I bine far iess attractive 
More lines m« andwidth in transmitter 
receivers and lin inevitably mean 


generation 


progress in thi 


greater ost 


Consequences of 625 Lines 


To achieve a sign int improvement in picture 
quality for 1y irg reen operation we should 
need to adopt, say, 6 ines, and to preserve th 
ame ratio of hor rtical resolution we 
should need a bandwidth olf over 6 Mc; This 1s 

{ | beyond the Nasis of the Europe in 


considerably 
tandards, which have a 5-Mc/s video band 


et oe OS 
Even 5M inst of 3M means a seriou 
illocated band of 


reduction of channels in a given 
frequenci In Band ind III, for example, th 
use hannels while the European 


' 
Zonta 


U.K y im u ] 
system, on | Lime ) the same range of Irequenci 
can use only uJ 1 each, of course, subject 
to this lack of horizontal information 
It is frequently argued that the 405-line standard 
are 20 years old and were the first in the world and 
are therefore somewhat out of date. Certainly other 
countries that have followed have progressively stan 
dardized on more 
However 


405-line system cann 


ind mort 
this does not, ipso facto, mean that a 
produce all that is required 
for home entertainment. ‘The quality of pictures we 
receive is not limited by tl tandards§ but by the 
price the public can ifford or 1 prepared to pay. 

At a price, it is very debatable whether 625-lin« 
C.C.LR. European standard in give any better 
pictures than 405-line U.K tandards, despite the 
increased channel bandwidth and, even without price 
limitations doubt ull exist 

It is probable that reducing the lines from 625 to 
525 within the same M video bandwidth would 
improve rather than degrade the picture owing to the 
ipproach to rea balanced resolution, 
but even then the information factor 
would be less than we now have on 405 lines 

If We 
basis propo ed by 


loser ymnabl: 


horiz tal 


goodness factors on a 
Hallow but related to actual 
observed re capability (i.e. vertical resolution 
is, say, 0.8 of number of lines@) we get the following 
figures 
Europe 62 5M 
U.S.A 25 line 4M 
U.K. 405 lin 3M goodness factor 1.14 
There are hazard to multipath 
reception as the number of linc and bandwidth i 
these hazards will be 
nounced as we move into the u.h.f. band 
For a bandwidth of 31 ihe tme of duration 
ipproximately 0.14 psec 
The reception of ilternative paths of 
different lengths will cause an error in the time of 
arrival between the two signa he speed of travel 
is about 186,000 miles pe! ond, i.e. approximately 
327 yards per usec. Thus a secondary signal received 
ee Editorial ¢ en \ é rld t 1948 Choice 
of Television Stand W ire \ 1 ily hT page 249 
second col (Lom parison : j { 
| Television C;00" nes 0 allows 
World, March 1949, page 87 
eq *P a | 


in | ! evis 


express the system 


olution 


goodne: factor 0.8 
goodness factor 0.78 


additional due 


increased, and more pro 


of one picture element 


signals by 


Wirel 


Chapter II 


a local re-radiator 
will produce two 
sec, i.e. halving 


it high level by reflection from 
giving a path difference of 46 yard 
received pictures displaced by 0.14 
he definition. As bandwidth is increased to permit 
more lines this effect is pronounced; for 
example, for 5M video signals the corresponding 
time for a picture element is 0.1 msec, which is the 
time delay of a second signal arriving with a path 
length difference of 33 yards. As the path length 
difference is reduced the strength of the secondary 
ignal for a given re-radiator will increase and cause 
increase in the visibility of the ghost 
Thu the European standards there is 
more chance of ghost images of sufficient strength 
iusing ; of resolution than for U.K. standards 

The question of more lines would probably not 
be raised if we made the lines invisible by 
haping the focused spot. If we did 
this, and removed line visibility as a point of argu- 
ment, the questions of resolution in vertical and 
horizontal directior and the optimum relation 
between these properties would form a more realis- 
tic basis for discussion 

When we come to colour television the same argu- 
ments apply, but there is a further factor which off 
sets any advantage that might be claimed for more 
lines. With shadow-mask colour c.r. tubes the line 
tructure is, for all practical purposes, invisible and 
f colour television using these tubes sets the fashion 
or “no lines” television then, once again, arguments 
yased purely on lines and line visibility will be point- 


more 


i corresponding 


image 


spol 
wobble Or by 


t 
] 


es: 
Econom 
deciding standard 


must surely be predominant in 
In a classic paper on the British 
television service Sir Noel Ashbridge sums up 
the bandwidth and cost problem as follows 

“For all the main operations in television, from 
production in the studio right through to the re- 
ceiver in the hands of the viewer, cost must con- 
stantly be kept in mind. The television standards 
adopted in the United Kingdom require only a 
3-Mc/s signal bandwidth to produce a satisfactory 
pi - his restrained bandwidth 
te al complications and so reduces cost. It has 
enabled an economical signal transmission system to 
he developed and has made possible the design of 
high-power vision transmitters of relatively high 
efficiency. More important still, it has enabled the 
price of the simple domestic receiver to be kept down 
to a figure which permits wide sales. All parts of 
the transmission and reception chain would become 
more technically complex and more expensive with 
1 higher-definition system. Any attempt to transmit 

I ignal over a system excessively 


** 


keeps down 


i higher-definition 
restricted in bandwidth at any one link of the chain, 
whether such restriction is in the transmitter, the 
cable system, the receiver or elsewhere, can result 
in a received picture considerably inferior to that 
obtained from a 405-line signal handled throughout 
by properly designed 405-line equipment (Kirke 
1948 

“Tt follows that a significant improvement in 
definition could be achieved only by incurring con- 
siderable increase in all-round costs Thus the 
maintain the 405-line system seems 
warranted by overall financial considerations as well 
is by the necessity for economizing in transmission 


 - 
channels 


decision to 


oe The Britist Television Service.” Sir Noel Ashbridge 
Proceedings of Joint Engineering Conference, 1951, Part II, page 
491 
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Components Exhibition 


REVIEW OF TRENDS AT THIS YEAR’S R.E.C.M.F. SHOW 


RESISTORS 


ing development this year is a range of high- 
resistance elements for use in volume controls 
ability is essential and both resistance and 
olerances have to be held to closer limits than 
hese are made by Plessey and the resistance 
actually an integral part of the body of the 
a high grade phenolic moulding which 

ind has a glass-smooth surface. The 

this element is a carbon composition 
‘ under” consists of the same material 
in moulding. Resistive clement and body are 
n One operation, with contacts moulded in 
juired. A centre ring for the “take-off” of 
f can be moulded in also. The actual 
about 15 muls thick and almost any 
grading can be provided. Elements of thi 
hown in single track, twin track, segmental 
form Ihe extreme hardness of the element’s 
ires a very long life and exceptional stability 
velopment in the metallized glass resistors 
Painton is to deposit a microscopically thin 
metal on to a glass fibre little thicker 
wind this metallized fibre, like 
a ceramic former. Very high resistance values 
tained in a small volume. The resistance range 


} 


recious 


ur and then 


Section of Plessey 
high-precision re- 
sistive element 
showing track and 
moulded -in con 
tacts 


Metlohm 

lized-glass 
» network and 

me‘allized 


resistor 


printed circuit capacitators, showing a 
Picapack 32 32 16 uF, 350V 
and CPIION 0.27 uF, 350 V moulded- 
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The “ private”’ exhibition held in London by the 
Radio and Electronic Component Manufacturers’ 
Federation from 10th to 12th April is reviewed 
in these pages. In addition to describing in detail 
some of the new components and accessories shown, 
in each category a list of exhibitors and 
Test and measuring equip- 
a later issu 


we fi c 
their main products. 


ment, and also valves, will be in 


ymparable to that of high-stability carbon types, for 
but the permissible wattage is higher A 
lass-fibre resistor is about a quarter the siz 
equivalent carbon type and about the same as 
W wire-wound type. The resistor is pro 
coating of Araldite 
ilso by Painton were some resistive T pads 
ed on the “ Metlohm” principle of a precious 
ilm on a glass plate zig-zag scribed to produce 
resistance track. By having the three element 
ingle plate, and produced by the same operation 
ind temperature coefficient are the same for 


numerous minor improvement to the 
ranges of all makes of resistors, but thes« 
onstructional kind to make the resistor 
idaptable to printed circuit applications 


Manufacturers: A.B. Metal Products, British Electric Res., Col 
Dubilier gen, Electronic Comp., Electrothermal, Ere 
Morganite N.S.F Painton, Plessey Salford 

Instruments, Welwyn, Zenith, W.B 


were 
were 
mainiy Ol a 


more 


Labgear 


CAPACTTORS 
A DEVELOPMENT of more than usual interest 


ntroducuion by Erie of a capacitor having vollage 
characteristics. It provides a controlled chang: 
iciltance with applied dx voi lage and 
to have useful applications in f.m 
generally. ‘The dielectric is a thin pl 
tr material with metallized surface ind 
ent models have capacitances of the order of 


would 


Dubilier mew capacitators including ** Terecap 


(largest) and three miniature electrolytics 


Eddystone Type 839 transmitting « 
citor of 390 pt 


Right 32 16 wl 
lytic capacitor 


25 V electro 


n diameter for printed 


Daly 270 V with 25 uf, 
ina case only lin 


circuits 


to 100 pl 
able 

In general the nang te ‘ ol ipacitol ire of 
a superficial kind and concerns 
existing type 
While 


are smal 


ntually be obtair 


mainly with making 
in printed circuit 
irrent ceramic and tubular type 
enough for t irpose their usefulness ha 
been extended cither by repositioning the 


wire or by fit vire 


more table for use 
many of the 


adap 


connecting 
utable for the dif 
soldering technic f printed lit assembly 

One exampl u CPIION, a 0,.27-uF 
tubular house I n diameter moulded plastic 
ljin long w brought out through a 
resinou vax | end Hunt had 
form Vv n 


more 


ome 
cerami 
uoned 


connections posi 
embly and, in addition 
a low-leakage I | tyrene film capacitor: 
Dubilier showed new rang lled lerecap 
film dielectr In size they 


which empk i Terylene 
metallized paper and 


fall midway 
paper and { vi | ipal 


twee! separat 
naracteristic of 
interest ! they n be 1 vithout derating 

125 ic} | y tropK alized 
Mmctic I el 

Ble r I gi omewhat 
smaller this y given capacitance and in order 
to nn l juirement 


being 
\ 
nerai 


there is an 
number multipl acitor types mod 
I modifi 
the positioning and s! ‘ the cing lugs and con 
tacts it one end of the capacitor 


Whilst i ustomary to restrict the 


either gl or low ‘ ipacitor 


fied for purpose auion is in 


multiple 

Daly 
range xed voltage | one, for example, being 

) V working th 25 uF at 25 V work 

ing; the n y li n diameter and 
high 

On all the new xJels of printed-circuit metal-cased 
electrolyti ipa the fixing lug 
tions have an I 
ally conforms to the 
capacitor 

Variable capacitors have not 
bul some new 
Eddystone 


types to 
nave a 


ind base conne 
igreed shape and spacing and this gener 


American standard for this type of 


indergone much chang« 
wert en One of these was a 
Stratton) transmitting ty 


model 
’ which is assem 
lates with all the 
t has a maximum 
ipphi 
indom-length 


I 
bled on 24-in square d-p 
I 


metal parts heavily sil 

capacita of 390 pl ts 
type network for 

the output 

Manulacturers 1 t Erie, Hunt, J.B., L.E.M 

Mullard, Ple | ha Static Cond., Stratton, Suflex 

rc r.M. We ng and \ W.B., Walter Instr 


COILS AND TRANSFORMERS 


AS one might expect, there were no major 
iron-cored chokes and transformer 
deal of stre vas laid 


1mi0ns 18 in 


icrials t 


changes in 
ilthough a good 


Ther 


Ipon the (.-core typ 


was, too, perhay 
upon hermeti ealing 
encapsulation 

As extreme miniaturization, the 
formers for tr tor ul ire 


than ever before, 
and, for the 


more 


great emphasis 
smaller varieties, 
Fortiphone trans 
noteworthy, since the 
mallest type than the 


larger iveTage 


transistor 
For rf. « 


hown by many 


ig coils and 1.f. transformers were 
ind have changed but little. Among 
component riminator transformer for an f.m 
ra tor teresting in being designed for 
38 M« It was shown by Cyldon and can be used with 
ther thermionic or ¢rystal diode The bandwidth is 
B20 kc/s; it intended for use in television re« 
which provide Band II reception 
Mullard showed range of wide 
on Ferroxcube E 


j 
Ferrox Ine px 


no dete 


livers 


ind matching trans 
cores and also adjust 
which can be supplied wound 
/ in example, 


rmers wound 
e are for |} nductors and, as 
ilues } ‘ be obtained in the inductance 


Manufacturers 
erranti, | ty 


Wireless Telephe 


TELEVISION COMPONENTS 


PARTS wh necial to tele 
main, scanning and ising 


mvenient 


in the 
also 
although they 
than com 


ion comprise, 
omponents, but it 
imong them 

e more } ture of sub-assemblie 


tuner 


The increa gu f 2l-in tubes of 90 
gle has 1 ! n more deflector-coil 
tube ’ ywroduced Some were shown 
year and the form of the design on view thi 
mucl although detail differences exist 

so common in assemblies for 

90 types Instead, a plain 

with four coil 
coils are of the 
toroidal tyy Ihe line coils, however, are of 
ind the front en ire flared to fit 

rt of the csr l > With the 

nsulation is becoming much more 

sembly, it is provided 
umed that ionization 
ind, as the normal peak 
S a reasonable factor of 


deflection 
assemblies for 
model 


ng em 


i mpl his is wound 
frame defile 


o that these 


e Plessey as 
moulding; it is « 


vw 4.5k\ 


permanent magnets to deflector 
d They in the form of 
one on each of an assembly 
heir purpose to correct for 

f the raster 
becoming almost conven 
changes 
nvariably ferrite 

properties, 
being on one limb only 
e.h.t. overwind 


of 16 kV, and even 


ilthough detail 


ome material with nilar « cal] 


1 traps remain substantially 
vourite arrangement 1s a pair 
position and with 
James Neill, how 
ntroduced two year 
ar magnets within a 
in two parts movable 
i iriable 


fax 
ia 


alr gal 
ontro f 
lurning now to tuners, there i le o1 


try and ti 


no change in 
a triode-pentode 
turret tuner 
type with 
hanges are in 


ncy cnan 


ommon 
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Wolsey Band I/!l convertor with turret coil selector 


detai Improvement 


in the layout of components have 
produced 


of gain and a lower noise level 
more important, better uniformity between 
samples Oscillator frequency stability 
ing, too 
Band III convertor is even less of a component 
the tuner and very few were shown at the exhibition 
had one, however, in the form of a self-contained 
h a weil-finished case, which is unusual in having 
III turret for the oscillator coils. One switch 
\ changeover between bands and the turret pro 
des selection among the Band III channels 
Manufacturers*: Aecrialite (( 
J N.S} 
W hitele 


mall increase 


ind, perhay 


Ja 


Cyldon (1 Long & Hambly (M 
Plessey (D, I f r Thermo 

Wolsey ( 
Abbreviations: ( ony ) D, deflector 


nd m tray nagnect V I 


Plasu M 


focus units 


* 
: transformers 


tuners 
SUB-ASSEMBLIES 


A VERY 


won ind 


imple and flexible system for the construc 
manutacture of sub-assemblies was demon 
trated this year by Erie Standard resistors and 
ind laid out on a tagboard, then 
the required circuit and immersed in a sealing 
id, leaving projecting pins for the connections 
between 2 and about 100 components can 
ibled in this way, according to the customer’s 
iuon, and because there is no tooling involved 
it is quite easy to make chunges to the circuits in the 
middle of a production run. The design is said to be 
uitable for automatic assembly methods in the manu 
facture of electronic equipment 
rhe general technique of “ potting sub-assemblies 
n blocks of resin was represented by many examples 
tand of Lion Electronic Developments. A pat 
init of some topical interest constructed in this 
multiplier for supplying a 5-kV 
voltage for an electrostatic loudspeaker 
Westinghouse, it contains 5 miniature 
and 6 small ceramic capacitors, and is 
from the 700-V a.c. provided by the 
OV winding of a mains transformer 
emblic ire very widely used in electronic 
pecially those designed on the “ packag 
ind at the show this application was 
by a new kind of plug-in unit made by 
Ihe valve and associated components are 
inverted-U length of rod which forms both 
port and the handle for plugging in the 


ipacitor ire selected 
wired int 
oOmpoul! 


Anythin 


on the 
ticular 


wa Na 1 voltage 


polarizing 
Desig 1 by 
ufher 


work 


ub-assemplies are nowadays mounted 

and a representative selection of such 

to be seen on the T.C.C stand. This 
showing spe-ial printed circuits having 
flush with the surface of the base material; 

on flexible bases (treated papers, resins, 
WORLD 
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polythene, etc.), and examples with conductors brought 
out to one edge for insertion into multi-way sockets or 
connectors 
There were, of course, quite 
ind filter units to be seen. Of particular interest on the 
Dubilier stand was a u.h.f. suppression filter, covering 
200-1300 Mc/s, for insertion in the power supply leads 
of transmitting equipment It is a double-T network 
using two disc capacitors and a straight-through inductor 
wire with a ferrite sleeve, and is built into a small 
cylinder sealed with resin. The attenuation of the unit 
is in the region of 60db at 1300 Mc/s 
Manufacturers*: Aecrialite (1S Antiference (1S Bakel 
Belling and Lee (F, IS B14 DN Bulgin (1S Cyldon 
Dubilier (DN, F Ediswan (TD Electro Methods (P( 
A, PC Ferranti (DN Hunt (1S, PC Labgear 
Lion (DN f McMurdo (¢ Morganite 
Plessey (1 
Stratton 
r.M«A Is 
Weymouth (DN 


number of coil packs 


Thermo Plastics (1 
Westinghouse (RA 
Rogers (TD 
*Abbreviations: BE, battery 
blic DN, delay networks; I 
re printed circuits RA 


eliminator CA, component 
filters; IS, interference suppre 
rectifier assemblies rb 


AERIALS 


THE television aerials made by J-Beam have always 
been a little unorthodox in design; for example, the 
end-connected feeder to the Band I dipole adopted a 
few years ago; the skelcton-slot beams of last year and 
now the “ Hornbeams” shown this year he “ Horn 
beam” is a combined Band I/Band III aerial and, a 
the illustration shows, consists of a square combined 


Antiference Addex FM 
adaptor rods fi:ted to 
Band! H aerial 


Dubilier 
sion filter 


u.h.f. suppres- 


Band 
made by 


New ‘* Hornbeam Ii 
Band Ill aerial 
]-Beam Aerials 


4 


with a v 
and bottom sides of square 
rods the sides of the quar 
are all approximately a half 
Ill frequen ics 

The skeleton 
Ill system 


with vertical rods joined to the toy 
Apart from the two 
and the arms of the “V 


wavelength J 


long at Band 


V” section form the Band 
and this 1 to exhibit the unusually 
broad bandwidth of to 230 Mc/s without the 
voltage Standing-wave ratio exe eeding about 1.5 to 1 
The Band I section, consisting of the vertical rod: 
the two vertical sides of the square in parallel, is le: 
broad so vertical rods are adjustable for tuning 
the required Band hannel. A 75-ohm coaxial « 
is connected to the apex « rT V” and no cross-over 
network is required. I; be either vertically, 
as shown, or horizontal! 
Apart from this novel aerial the main changes appear 
to be consolidating the various designs intro 
duced last year Rang have been extended and 
mechanical f d where necessary As an 
example made by Antiference have 
now be x ‘ nclude an Addex/FM set for 
use on vert levisio erials and where the receiver 


ind 


used 


toward 


itures impre 


has provi 
More 

acrial " 

by 


suces 


ion 1or } ceotion 
ittention has been given to indoor Band III 
it apy “ithin 5 to 10 miles of an 
tavion this kind of aerial can quite often be used 
fully Wolsey have a small square aerial for 
standing on top of u eiver which they call the 
“HI-Q”; it ts of a full dipole bent into a 
square with a coil in the top side. Pro 
sion is made to plug in th from a Band I aerial 
and there twork in the base 

A folded shape of a “V” and 
mounted on a | network in 
corporated for a ind erial connection, wa hown 
by Aerialit It | he Viking Aerialit 
had also a new it indoor ierial, mainly, but 


con 


mall 


1 Wave 
loadin 
tec der 
ro over n 
pent 


i 
dipol 


ilso witl i CrOSs-OvVvecr 


Aerialite **Viking 


Band Ill indoor folded dipale. 


Left Wolsey ‘HI Q” 


Band II! indoor aerial 


rotary switcn ¢ 


)-way nstrument 
ayonet io« king 


stud 


not exclusively, for loft mounting, which provides 18 
different combinations of Band I, Band III or Band I/ 
3and III aerials according to the way the rods are in 
erted in the universal-type centre insulator. Another 
indoor aerial giving choice of several types, such as Vs, 
I's, Ls, etc., was shown by Antiference. This firm 
has introduced also a simple coaxial cable plug in which 
the cable fixed by crimping the sleeve of the plug 
on to the bared copper braid of the cable. The centre 
onductor h to be soldered in 


Manufacturers: Aecrialite Belling-Lee, B.I 
J-Bean lLabgear Telcon 


Callender 
Telerection 


Antiference 
Permanoid 


Henley 
W ols 


SWITCHES 
HERE were no really outstanding developments in the 
design of switches to be seen this year, but just a series 
of small improvements. In rotary switches some attention 

being better fixing of the stator contacts, 
which often become loose with continued operation 
Walter Instruments, for example, were showing witch 
in which the fixed contacts were locked in position by 
i staple clip. This gives improved security in operation 
ind also prevents the contacts from being loosened by 
overheating soldering. A similar improvement 
was tO be seen in a new Plessey rotary switch. Here 
the contacts are held by a flat wedge type of rivet which 
not only gives better lateral support but enables them 
to be mounted on the surface of the wafer instead of 
in cut-away section This makes for a stronger wafer 
ind incidentally aliows the conventional rotor to be 
repaced by a more rigid assembly 

['wo other new rotary switches were shown by A.B 
Metal Product rhe first was a new size, half-way 
between the ordinary “OAK” type and the miniature 
“OAK,” and was notable for a simpler and cheaper 
ndex spring mechanism. The second was intended for 
witching very small currents in electronic instrument: 
ind was equipped with PTFE wafers having an insula 
tion resistance of not less than 10'° ohms. This firm 
ilso had a range of piano-action switches including 
everal miniatu 


Micro-swit 


n to the 


o1Vve 


wide 


with a great variety of actuating 
mechanisms—plungers, levers, rollers, leaf springs—and 
ictuating pressures were to be seen on both the Pve and 
Bulgin stand Normally these switches do not lock into 
the closed state but Bulgin now have a number of models 
which do rhis firm has also devised a system for 
ganging muicro-switche 

Manufacturers:* 4..B Metal Product I P 

B.E.R.C.O. (R Bu Pr, R Diamond H Elec 
tronic Component P N.S.I I P, R S Painton 
I c fa x S); Pullin (R); Pye (M r.M.€ 
I lter rt a Whiteley (P, R, 8S); Wright and 
w 

*Abbreviations: | 


button P pian 


CHASSIS FITTINGS 


IN this section probably the most topical trend in design 
was special fittings for printed circuit Valveholder 
Continued on page 179 


switch; P, push 


mproved constru 


tcl Right: Bess 


Centre: Electronic Components 4-pole 
nd Robinson coaxial connectors with 
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INSTITUTES EXPANSION 


Extension of Training Schemes for Electronic application 


SCHOLARSHIPS FOR TWO COURSES 


xpansion of Electric & Musical Industries Ltd 
pment of electronic and automation equipments for 


E.M.1. Institutes the training organisation in the Group 


extended its plans for the future 

arship scheme introduced several years back to 
candidates to take up careers in Electronics 
wcessful and a similar scheme is now introduced 

for the 3-year Telecommunications Course 
isted below, E.M J. Institutes are 
the E.M.JI. Group and the cus- 
t activities and future plans include 
ue Computers, Process Control and 


pen to the general public are as follows :— 


4-YEAR COURSE: Electronic Engineering —intended 


for good Science sixth-formers who are capable of 


training into future team leaders in scientific applica- 
tions. Final qualifications are B.Sc. and City and 
Guilds’ Full Technological Certificate in Telecom- 


munication 


E.M.I. 


Engineering. This course is recognised 


by the Institution of Electrical Engineers, At least 18 
E.M.I. Scholarships are offered for the 1956 course 
which commences on October 2nd. 


3-YEAR COURSE: TelecommunicationsEntrance 
standard G.C.E. Ordinary level or equivalent. This 
course trains Assistant Development Engineers to City 
and Guilds’ Full Technological Certificate level 
Opportunities for practical attachments to E.M.I 
Laboratories and Workshops are provided. Details of 
special Scholarship scheme available for next course, 
commencing September 11th 


1-YEAR COURSE: Full-time day course in the Prin- 
ciples and Practice of Radio and Television. Mainly 
designed for the training of Radio and Television 
Servicing Engineers. Next course, commencing 
May 22nd, is already fully booked. Enrolments for 
following course, commencing September 11th, now 
being accepted 


INSTITUTES LTD. 19 PEMBRIDGE SQUARE, LONDON, W. 
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Iron D 
Cores 


by| Plessey 


Bigger Standard Range... 


ASLITE, The 


uperior 


Under the registered name ¢ 


Plessey Company presents a range of 


iron dust core f th " in constant 


demand by the radio New 
hnigue Ti 


have 1 ilte 


manulacturing t 


eloped at the 
Towcester factory d not only in 
the establishment of a bet product within the 


various material grading ilso IN More economic 


production. In consequet prices are 
keenly orig til v¢ 


Where cor 


the Compar 


outside the st lard range are required 


is alwa g to advise on design 


and to produce iron dust cores to suit special need 


Better Product... 


Due almost entirely to their own continuity of effort 


to improve th iron dust cores, 


The Plessey 


position in the 


periormal | 
Company now hold an unchallenged 

of their standare 
ial If 


{ again for the more recent 


breadth and ai 


range of core both for it norn and 


broadcast frequenck i 
of the V.H and television. In 


able 


exploitatior 


ezion 


the latter context, the Con to announce 


the introduction of several iterials po 


ing 


greatly improved qualiti or use in these field 


These are the Grade 22 and ide 23 powders 


mechanicall iitable for e in conventional 


* 
constructio! ind a onomk 


price 


Manufacturers are invited to write for Plessey Publicati 


wi } 


*Caslite’ lron Dust Cores are produced by 


THE CHEMICAL & METALLURGICAL DIVISION OF PLESSEY 


WorLp 


on No. 650/2 


yntains comprehensive details of these products 


+ WOOD BURCOTE WAY + TOWCESTER 


APRIL, 1956 


NORTHANTS 
@ PC2a 


Above: Carr Fastener 
coaxial socket and 
mains-voltage selector 
for printed circuits 


Right Unusual 
Ediswan Clix hold- 
er for alphabet- 
ical indicator tube 
(16 contacts) 


Above Widney-Dorlec miniature 
system. Right: Electro 
Methods strip connector for printed 


r 


abinet 


cauion are quite common now and also strip 
linking the circuits with conventional 
wiring; usually one side of the connector forms a long 
ocket into which an edge of the printed-circuit plate 
pushed Two of the latest fittings in the printed 
rcuit category, shown by Carr Fastener, were a coaxial 
cket and a mains-voltage selector (see sketch at 
lof ol page 
Amongst the more conventional fittings, multi-way 
miniature construction were shown by 
veral firms, while McMurdo had plugs and sockets 
moulded in nylon which were notable for their very 
tion force 
ticularly interesting form of construction for 
s could be seen on the N.S.F. stand. It is 
‘unitized ” system in which plugs and sockets 
ize can be built up from four basic parts, two 
und two mouldings, and is best explained by 
tch The contacts are unusual in that they fit 
h other with their planes at right angles. The 
ement gives a very effective union between the 
ind also prevents the plugs from being inserted 
way round 
nd Lee “Unitors” row have a modified 
ing reduced contact resistance and lower inser- 
and a lever-actuated extractor is a feature of 
design of retainer. This firm was also showing 
ylon-insulated square-faced sockets in various 
Amongst coaxial connectors, Besson and 
had some new miniature types in which the 
are held together by a bayonet locking 
see sketch on page 178) 
rcuit supports or turret assemblies (for mount- 
ve and a small group of components) were shown 
forms by several firms this year, one using 
nsulation, Usually they are cylindrical in con- 
ut Carr Fastener had a new type using 
strips across the central support. Another 
a valveholder was a mains-voltage 


tn ipph 


onnector Lor 


onnectors of 


2round 
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Basic units of the N.S.F. **Varicon”’ unitized 
connector system. These can be stacked as 
required and secured by a central fixing 
screw through the holes. 


McMurdo), The valveholder formed a socket 
while a plug sliding on a central spindle could be rotated 
ynd inserted at different angular positions for the different 
voltages 

Cabinets can hardly be described as chassis 
but we must find a corner to mention a new 
“ prefabricated ” cabinet construction brought out by 
W idney-Dorlec As can be seen from the sketch, it 
consists of a top plate (not shown) and a_ bottom 
plate fixed together at the corners by four aluminium 
rods, into which slots are cut (and also into the plates 
for locating the aluminium or steel side panels Ihe 
method is only suitable for making up smali cabinets 
and is intended principally for housing miniaturized 
equipments 
Manufacturers: 


selector 


hitting 
type ol 


Acrialite Antiference 
Carr Fastener, Colvern, Creators 
tronic Components, Electrothermal 
man, Igranic, Imhof Long and 
Painton, Plessey, Power Controls 
monds, Spear, Standard Insulator, Stocko, Stratton Thermo 
Plastics ae Fyelet, Whiteley, Widney-Dorlec, Wimbledon 
Wingrove and Rogers, Wireless Telephone Company 


Belling and Bulgin 
Ediswan Clix Ble« 
Hassett and Heller 
Hambly, McMurdo, Micanite 

Ross Courtney, Salter, Sim 


MATERIALS 


ALTHOUGH the field of electrical insulants is nowa 


days dominated by the synthetic plastics it is interest 
ing to observe that mica—one of the oldest known insu 
lants—still plays an important réle, By itself it is widely 
used as a condenser dielectric and for electrode bridges 
in valve manufacture; in combination with bonding 
media it finds application in a variety of proprietary 
sheet, tube and rod materials. A new injection moulding 
material “Mycalon” has been introduced by Mycalex 
and T.1.M., Ltd., in which the bonding medium is glass 
It has been evolved in conjunction with the Ministry of 
Supply to meet conditions of high humidity and its 
initial surface resistivity of 10’ ohms per square is re 
covered within one and a half hours after six humidity 
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cycle he power facto: 0.0011 and the 
9.6 at 1 Mc/s 

Fibre much to the fe se days as a rein 
forcing material for tomers and other pla 
ucs. A coil former wn by Langley London in 
silicone-bonded gla re in which the thread for 
locating a spaced-turn sins yer winding was formed 
in the moulding operation. A fabric woven from gla 
fibre and regularly interspersed with metallic thread 
forms the basis of a resin-bonded radar reflector which 
was shown by Thermo-Plasti 

Nylon now firmly establish with other 
used in the production 
sought r for any 


permittivity 


plastic 

sleeving and is 
requiring enhanced 
abrasion resistance 

In addition to the th etting adhesive insulating 
tapes with paper, aceta gla fibre backing, the 
Minnesota Mining and Manufa turing Company were 
showing an extruded PTFE tape designed for bonding 
by heat 

Ihe substitution of 


itom in polytetra 
fluoroethylens 


I polymona hlorotri 
fluoroethylen J vhich exhibits comparable elec 
trical, thermal and mechanical properties and is easier 
to mould, ‘The Edison Swan Electric Company showed 
a wide variety of applications for these materials in radio 
components and a i or rollers and the jaws of 
heat-sealing machine freedom from sticking is a 
fundamental requirement 

Cellular polythene, which came to the fore in Band 
III television aerial cable now being applied by 
B.LC.C. to a range of rf. cables with improved 
performan ‘ rhe use of Irraydol a brand of 
irradiated polythene—is something of a novelty among 
the rf ible made Wandleside ( able Work: 
Although the power factor lightly lowered, the ther 
mal stability is eased up to 200°C and there is greater 
resistance ck by minera 

Among w instrumen I ider-coated wire 
for dip-soldere: blies | nley ind a bunched 
textile-covered wire with enamelled strands 
by Fine Wires were note 

Refinements in meltir } it treatment have re 
sulted in magnetic materials (both soft and hard with 
enhanced performan teristics ‘he Telegraph 
Construction and Maintenan mpany are now pro 
ducing M t nitial and 


* Super Vi urn 


Nicdcl 


maximum 


permeabilities of 50,000 and 
25,000 and 90,000 for the standard alloy “ Special 
Radiometal ” is now available with initial and maximum 
permeabilities of 4,500 (2,000) and 45,000 (25,000 
Another Telcon achievement is the production of 
Mumetal 0.0007-in foil in widths up to 6in for use in 
radar pulse transformers and other high frequency appli 
auions 
In the permanent magnet industry a decision has been 
taken by member firms of the Permanent Magnet Asso 
ciation to proceed with the commercial production of 
* semi-columnar agnets in a limited range of size 
and proportion While not showing the spectacular 
eriormance of the experimental “Columax” these 
S.C.” alloys show a marked improvement over “ Alco 
max” at an economic price. Much ingenuity is evident 
in the design of composite magnets with a variety of 
methods of bonding the soft and hard component 
James Neill showed the versatility of the resin-bonding 
technique and Swift Levick gave examples of a dowelled 
intercast method of producing composite sintered and 
ast iron/Alcomax instrument magnet 
Manufacturers:* Acrialite '); Aero Research (IM Angl 
American Vulcanised i ’ Associated Technical 
Manufacturers (B 4 akeli IM); Ge Bra 
3.1 British Moulded 
IM, IS); Connollys (€ 
Darwins (M De La 
Duratube ; co, IS, W Englis! 
Enthoven 
Nettlefolds (B Hellerman 
W); Insulating Components 
London (IM Linton and 
ments (IM); London Electric Smitting 
Hambiey IM Is RP ectrical Alloys I 
M Marrison and Catherall ] P id Micanite Supplies 
Micanite and Ir Minnesota Mining 
Mullard (D6 M 
; James Neill (M 
M Reliance 
Sankey I Ge I 
Standard Insulator (RP 
CO, IM, 1S. W Swift Levick 
Technical Cerami PC lelcon 
I m Magnetic (1 I phone Manufact: 
Plasti IM lufno IM United Insu 
Vactite Wire RM Wandleside Cable 
Whiteley Electrica M 


200,000 compared with 


Cosmo 


Materials, Ltd. (IM 
Lion Electronic 


,ermanoid 


Wire i co 


*Abbreviations: B 
ul former 
insulating no insulating sleeving 
ind strig dM, o C and magneti 
ceramic M, refractor metal 


Ider x bar t ered wire 


WORKED ALL ZONES 


C. G. ALLEN, who is the first British amateur 
(G8! G) to win an international award for 
having made two way phone contact with 
amateurs in all the forty zones of the 
world This award, which comes from the 
United States, has been won only once 


before—by an amateur in Kenya—since it 
was first introduced some twenty years ago 
Bert’ Allen is a director and 


manager of McMichael Radio, 


sales 
Ltd., which 
he joined in 1923, having previously been 


$5 operator. 
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British Colour Television 


A GLANCE AT THE 


HIS month a glimpse of the present state of British 
ur television development was given, in the form of 
nstrations, to a study group of the International 
» Consultative Committee on a visit to this country 
¢ demonstrations helped to clarify the international 
of the C.C.I.R. people, they did very little to sort 
domestic situation as we see it in Britain at the 
One feels the need for a general stocktaking 
lation 
ill, then, what of the C.C.I.R. demonstrations 
hese were arranged by the Post Office and 
to B.B.C. establishments, to the G.P.O 
Station and to E.M.I, Research Laboratories 
event, however, was thrown open to the Press 
1 demonstration in London by B.R.E.M.A. of 
experimental colour receivers built by their 
firms and working on N.T.S.C.-type transmis 
radiated by the B.B.C. from Alexandra Palace 
insmitung equipment at Alexandra Palace has 
been described in Wireless World* and also the 
of the N.T.S.C. type of systemt. There were 
mental colour receivers in operation and seven 
monochrome sets for showing the effect of com 
transmissions on existing black-and-white 
One of the colour receivers, described elsewhere 
ue, appeared to be in a more advanced state of 
nt than the other equipments but could not be 
is a prototype for mass-produced domestic 
ind several other of the receivers were built 
the 2l-inch RCA shadow-mask tri-colour c.1 
‘re were also sets using the earlier 15-inch RCA 
ibe and some equipments with rear projection 
tem 
ew of Wireless World the pictures on the 
direct-viewing receivers were markedly superior 
particularly in colour rendering, brightness 
Indeed they were the best colour tele 
we have ever seen. That is not to say, 
they were perfect. There was quite a 
rgence of colour rendering between different 
ind in some cases the divergences appeared 
et. On one screen, for example, the flesh 
performer’s hands was completely different 
face, although neither could be said 
On another set, the hue of an actress’s 
fluctuated from greenish-yellow to 
in a matter of a few seconds, 
the colour receivers were designed for 
vide-band colour information and some for 
colour information, but one could see no 
between the respective pictures, except 
lly in areas of very small colour detail. 
mochrome receivers, incidentally, gave a very 
ire on the compatible colour transmissions and 
to examine the screens very closely in order 
carrier dot pattern. What was really 
however, was the demonstration of 
mpatibility”’"—that is, the colour receivers 
wck-and-white pictures from ordinary mono 
ransmissions (which the B.B.C put out after 
t sion It was difficult to believe that 
white pictures were actually being pro- 
green and blue c.r.t. phosphors until one 
to the tube screens and saw the 
fluorescing in their respective 


was the British N.T.S.C. system—and one 
nental trafemission to add to the many 
B.B.C. have been doing in conjunction 
ver the past six months or so. But 

stems that are supposed to be under 


Wireless World, December, 195% 
Information,” Wireless World, August, 1955 
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PRESENT SITUATION 


consideration for a possible service in Britain? The three 
most important ones all work on the principle of trans 
mitting the chrominance information on sub-carrier 
outside of the normal vision band (unlike the N.T.S.¢ 
system The first two of these three systems can be 
considered as being (perhaps) compatible with our pre 
sent television service in Band I, because although the 
colour sub-carriers of the stations would overlap the 
vision bands of stations in adjacent channels, it is thought 
that the interference between them would not be too 
seriou: One of these “ overlapping” systems uses two 
colour sub-carriers while the other has a single quad 
rature-modulated sub-carrier of the N.T.S.C. type 

Che third system under consideration is a wide-band 
one using two colour sub-carriers outside the normal 
vision band but not overlapping the adjacent channel 
In other words, it requires a wider channel than is at 
present available in Band I and so would not be com 
patible with our existing service. It could, however, be 
used to provide a compatible service in Bands IV or \ 

The fact remains, however, that none of these alte: 
natives to the N.T.S.( systen has actually been 
investigated in a really practical way, and at the moment 
it seems they are only regarded as an insurance against 
the possible failure of the N.T.S.C. system. One very 
simple reason for this is, apparently, that the only suit 
ible transmitting equipment available for tests is at 
present completely tied up with N.T.S.C.-typ 
transmissions! Whether any such tests will be carried 
out eventually on the alternative systems remains to b« 
seen, but at the moment, at any rate, the N.T.S.¢ 
system appears to be the firm favourite 


Cost of Receivers 


The choice of a colour system is influenced partly by 
whether we need compatibility or not,t and this in turn 
depends on a variety of political, social and economx 
factors. The question of bandwidth and conservation of 
ether space come into it also, and now there is con 
troversy in progress on the matter of standards—whether 
we should go to 625 lines for colour or stick to 405 (se« 
page 173). Perhaps one of the most important considera 
uons in the choice of a system, however, is whether it 
will allow receivers to be mass-produced for the domesti 
market at reasonable prices. 

At least one firm in Britain has worked out in detail 
the cost of manufacturing receivers for operating on the 
N.T.S.C. system, and it seems that the price cannot be 
brought much below £300 for a set. This is much too 
high to make colour television a practical proposition. It 
should be said, however, that receivers for the alternative 
systems would probably cost almost as much, for in all 
of them a simultaneous colour display system has to be 
used, and this is what accounts for the biggest propor 
tion of the total cost. Receiver circuitry with some of 
the alternative systems is likely to cost less than with 
the N.T.S.C, system because of the simpler demodula 
tion of the chrominance signals, but it is still necessary to 
have extra equipment of some kind for colour, whatever 
the system. On this question of receiver cost, then, it 
seems there is not much to choose between the system 
it present under consideration. What is needed 
completely new system which requires simple circuitry 
and an inexpensive colour display apparatus-—something 
is simple and inexpensive as the old frame-sequential 
ystem—but that is unlikely to be found, It is more 
probable that we shall have to adopt one of the four 
ystems alrea lescribed and put our trust in future 
development to reduce the cost of the colour display 
apparatus and the cornplications of the circuitry 


We Have Compatibility? Wireless World, Decen 
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MODIFICATIONS TO THE 
Sensitive Three-Valve 
T.R.F. Receiver 


FOR OPTIMUM 
6F33 VALVE 


CIRCUIT CHANGES 
PERFORMANCE WITH 


By H. E. STYLES, B.s< 
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parison with Fig mn page 618 of the December, 195 
issue of Wirele World wi how what modification 
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The modified circuit discussed in 


the text 


ilve. As a consequence, the latter valve produces a 
greater amplitude of r.f. at its anode and reaction i: 
thereby enhanced sufficiently to outweigh the reduced 
gain of the r.f It is probable also that detection 
efficiency may be improved by addition of this capacitor 

The 6F33, which can also be obtained under the 
designation CV239, possesses a much shorter suppressor 
grid base than the EFS5O. This is distinctly advan 
tageous in that it enables adequate gain control to be 
obtained on a signal without depressing the 
anode potential of the detector valve to any marked 
extent Detector overloading is thereby completely 
obviated and a longer aerial can be employed without 
risk of local stations. 
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NEWS 

Chelmsford.—The next meeting of the Chelmsford grou; 
the British Am Television Club will be held at 7.30 
May 10th in Marconi College, Arbour Lane, Chelmsford 
H. Townsend, vice president of the club, 

Recent developments in camera tubes 
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Experimental Colour Receiver 


THE 


BY H. A. FAIRHURST* 


i. i colour receiver it is not essential, but very 
desirable, that the chrominance amplifier should 
have automatic gain control, for although the 
receiver is itself controlled, this can do nothing 
about selective fading which may alter the relative 
umplitudes of the video and colour information 
Cherefore some means of obtaining a suitable con- 
trol voltage must be found. 

The colour synchronizing burst immediately sug- 
gests itself as the source of such a voltage, for it 
consists of a fixed amplitude and duration of just 
the frequency round which the colour information 
Very conveniently, too, it has already 
been gated out of the signal and is ready for use. 
Ihe colour burst is rectified by a diode in a con- 
entional manner and the resulting negative voltage 
ipplied to the grid of the first chrominance amplifier 
Fig. 7 A delay diode delays the application of 
this voltage by a small amount. 

The colour killer must now be described (left- 
hand side of Fig. 7). This is not an essential part 
of a colour receiver but it is a desirable adjunct, 
for in its absence a monochrome picture received on 
ihe colour receiver could be crawling with the 

loured called “parc.” This effect is due 
to the inability of the colour demodulators to dis- 
tinguish between chrominance sub-carrier plus side- 
bands and luminance information which contains 
imilar frequencies. Such frequencies in the lumin- 
band with the reference oscillator and 
coloured streaks of light, or, in the case 
of the higher frequency blocks of Test Card C, 
right rainbow hued bands. The colour killer is 
therefore a circuit which “kills” the chrominance 
implifier in the absence of a colour sub-carrier, 1.c., 
n nonochrome picture, and as a colour sub- 
irrier or can be arranged to be always accom- 
ied by the colour burst, the killer can be made 
depend on the presence or absence of the burst 
It would seem at first glance, therefore, that the 
olour killer must be possessed of magical properties, 
to consist of a separate amplifier chain 
ind rectifier in parallel with the chrominance 
implifier, provided solely to kill the chrominance 
implifier in the absence of the burst. Otherwise 
the colour killer must be able to “ know” when the 
burst is there, and this possibly when the amplifier 

ilready cut off because a monochrome picture 
has been transmitted just previously. Fortunately 
ircuits exist which perform this task and recourse 
t xpensive alternative is not necessary. 
olour killer circuit adopted in this receiver 


is centred 


noise 


ince beat 


} roduce 


in 


inless it 1s 


the ¢ 


Che 
Fig. 7) makes use of the fact that it is possible to 


whether the burst is present or not once 
notwithstanding the fact that the chrominance 
Radi This article is based on a lecture 


the Television Society 


given by 
The receiver, among others 
yperating from “live” B.B.C. test 
m the occasion o1 the visit of C.C.1L.R. Study 
Britain 
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COLOUR KILLER AND THE TRI-COLOUR C.R.T. CIRCUITS 


(Continued from page 1/18, March issue) 


amplifier is cut off during the rest of the line period 
A suitably timed positive-going pulse is applied to 
the grid of the a.g.c.-controlled and colour-killed 
chrominance amplifier which brings it into a state 
of conduction. If there is a burst present, this is 
amplified normally and is rectified to produce the 
a.g.c. voltage. As well as controlling the gain of 
the first chrominance valve, this negative voltage 
also controls the colour killer, which has positive 
going gating pulses on its anode and negative-going 
pulses on its grid derived from the line timebase 


Colour Saturation Control 


In the presence of a burst, and hence the presence 
of the negative a.g.c. voltage, the colour killer is 
cut off and the negative-going pulses on its grid 
have no effect on the anode circuit. However, in 
the anode circuit are positive-going pulses whose 
amplitude is adjustable by the potentiometer, and 
these pulses drive the chrominance amplifier into 
grid current, thus providing a bias in addition to 
that of the a.g.c. voltage. As the amount of thi: 
additional bias is controllable by the potentiometer, 
this becomes a very convenient “ saturation” control 

Taking the case where no burst is present, th 
a.g.c. voltage becomes zero, thereby causing the 
colour killer to conduct. The negative pulses on its 
grid now produce large positive pulses on the anode 
which in their turn cut off the first chrominance 
amplifier by virtue of the grid current that flows 
It will be seen, however, that the chrominance 
amplifier is always switched on during the time 
interval when the burst occurs; therefore the killer 
circuit is always able to recognize whether the burst 
is there or not. A potentiometer allows the setting 
of the killer bias to the correct working point 

A thing worth noting with this arrangement of 
switching the amplifier to full gain during the burst 


+ 


gn 


The colour killer and chrominance a.g.c. stages 
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Tri-colour c.r 


Fig, 8 tube cir 


cuits, including the final lumin 
ance amplifier (centre) and with 
the chrominance signals coming 
in from the left 


period is that perfect a.g. 
with only one controlled 
with normal circuits 
Before dealing with the 
equipment it 


control can be achieved 
valve, an impossibility 


timebases and ancillary 
will serve a useful purpose to 
enumerate the requirements of the  three-gun 
shadow-mask c.r. tube First and foremost there 
must be means for adjusting the individual electron 
guns so that their cut-off points fall at the right 


Witt 


The accessibility obtained by making the sides of the 
cabinet detachable. The timebase and e.h.t. chassis on the 
right has its screen removed The dynamic convergence 
yoke can be seen on the end of the tube 
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voltage with, at the same time, the right length of 
grid base. Without this possibility the tube would 
give the correct colour rendering at one brightness 
only. Secondly, the three electron beams must be 
made to strike the shadow mask at substantially the 
same spot over the whole of the picture area 
Thirdly, the scanning generators must be capable 
of delivering sufficient power to scan the tube—at 
the elevated e.h.t. which is required to give sufficient 
brightness and a good enough focus 

Right at the outset of the design, in order to save 
time, it was decided to use RCA components as far 
as possible in the scanning and e.h.t. circuits, but it 
was soon found that the line-scan transformer which 
was suitable for 525 lines was not equally suitable for 
the British 405 lines. The work on the display side 
therefore divided itself into two parts: the design of 
a line-scan circuit which would scan the tube and 
produce a stabilized 25-kV e.h.t. supply capable of 
delivering 1mA, and the donkey work of adapting 
the American tube control circuits to suit the par- 
ticular receiver 

l'aking these last-mentioned circuits first and re- 
ferring to the circuit diagram (Fig. 8) it will be seen 
that there are three “background” controls which 
enable the R, G and B guns to be set to the correct 
level of brightness. These are set in conjunction 
with the three screen controls which are in effect 
potentiometers between the boost line and + h.t. 
[hese latter provide an adjustment of the grid bases 
of the individual guns, the cathodes, grids and 
screens acting as triodes. Once these six controls are 
et, the picture brightness can be altered by the 
master brightness control, which is in the cathode- 
follower circuit 

Included in the circuits which had to be adapted 
to the present receiver are the vertical and horizontal 
shifts. If it is not obvious from the outset that a tube 
containing three separate electron guns requires 
something more than a shuffle plate if the registra- 
tion is not to go amiss when shifting the picture, it 
very soon becomes self evident that such simple de- 
vices are of no use 

In fact, the method adopted is that of passing d.c. 

Continued on p. 185) 
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FRAME SHIFT 
TPUT CONTROL 


through the scanning coils themselves, and as the 
currents must not be short-circuited 
through the power supply, suitable decoupling 
hokes must be provided. As it is desirable to be 
ible to shift the picture both ways, dual cross-con- 
nected potentiometers are provided. The frame shift 
control (Fig. 9) is isolated from the scanning circuit 
by a suitable transformer and high-value electrolytic 
apacitors while the line shift (Fig. 10) is isolated by 
hoke ind the 
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Frame convergence circuits, including the frame timebase output valve (left) and the convergence coils 


three guns so that they coincide all over the face of 
the tube. The convergence yoke differs from the 
ordinary scanning coils in that it has three coil 
assemblies on it, each one of which has its greatest 
effect on one gun only. Into each individual coil 
assembly can be fed currents derived from the line 
and frame timebases. 

The form of the currents required for convergence 
in a vertical direction is largely parabolic and can be 


Line timebase output, showing line shift control circuit and e.h.t rectifiers. 
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supply of 1 mA at 
25 kV in addition 
to scanning the 
tube. The circuit 
of the timebase 
itself is conven- 
tional, but it uses 
an American type 
valve, a 6CBS, in 
the output stage 
Fig. 10) as being 
the only one avail- 
able at the incep- 
tion of the design 
capable of doing 


the job The 
economy diode is 
also an American 


LINE CONVERGENCE 
AMPLIFIER 


Fig. Il. 


derived from the frame timebase by suitable R and 
C circuits (Fig. 9). ‘There naturally have to be three 
outputs, each controllable both in amplitude and 
phase. In the case of the horizontal convergence, an 
attempt was made to carry out this operation with 
static circuits on the lines suggested in information 
supplied by RCA, but without a great deal of success 
It may be that a reasonable compromise can be 
reached at 15 kc/s, whereas it cannot at 10kc/s, or 
it may be that we had set our standards rather higher, 
but in the end it was decided to use valves for the 
11 was the result 


job, and the circuit shown in Fig 
In this circuit, integrated pulses from the line 
timebase fed on to the grid of the amplifier valve 


appear in amplified form on its anode. The correct 
proportions of this amplified sawtooth are fed on to 
the grids of the three convergence output valves in 
conjunction with a pulse from the line timebase in 
such a manner that the resulting waveform drives 
the correct current through the convergence coils 
The output valves are merely cathode followers to 
obtain the low impedance source that is necessary 

Controls are provided to adjust both 
the amplitude and phase of the pulse 
and sawtooth, and in practice these are 
adjusted until the correct current wave- 
form is produced. The correct current 
is of course that which gives the best 
convergence of the three beams over the 
whole screen, and as the line and frame 
convergence controls are by no means 
independent of each other, it will be 
appreciated that the correct setting-up 
of the convergence is no mean feat 

Turning now to the timebases them 
selves, the frame timebase (Fig. 9 shows 
the output valve dismissed in 
very few words, its sole departure from 
normality being the amount of current 
required to scan the tube. As, however, 
the sensitivity of the frame coils is 
relatively high, a normal 5-watt output 
valve is quite suitable 

The line timebase, however, is some- 


can be 
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Line convergence amplifier and output valves 


The timebase 
chassis, showing the com 
plete screening achieved 


type —a_ 6BL4. 
The line timebase 
has to supply the 
necessary gating 
pulses for the re- 
ceiver and these are provided by a special winding 

The line timebase is frequency controlled by a 
conventional a.f.c. loop, and here of course there was 
’ wide choice of circuits available, although some- 
what naturally the one chosen was a circuit in com- 
mon use in our laboratories. The discriminator 
diode in this circuit has to be fed with equal amounts 
of positive- and negative-going sync pulses, and 
these are provided by a phase splitter valve which is 
half a double triode. The sync separator itself is 
conventional and needs no further mention, The 
other half of the phase-splitter double triode is used 
to remove the line clutter from the differentiated 
frame sync pulses before passing them on to the 
frame timebase. 

As has been stated, the e.h.t. requirements for the 
shadow-mask c.r. tube are 25kV at 1mA (most of 
which goes into the shadow-mask itself) and this 
must be stabilized to ensure good registration at all 
picture brightnesses. A voltage doubler circuit has 
been used with a third rectifier as a one-way device 
to prevent the pulse on the V37 
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and e.h.t 
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appearing on the cathode of V39. Shunted across 
the output of the supply is a stabilizing triode, a 
6BD4A, which has been specially developed for the 
purpose. Its grid is connected to a tap low down 
on a potentiometer between the cathode of V39 and 
earth, and this tap can be varied to control the e.h.t 
In action the total current drawn by the c.r. tube 
and the stabilizer valve is more or less constant, as 
any change in the loading of the c.r, tube alters the 
grid voltage of the stabilizer in such a sense that the 
change of current through it compensates almost 
exactly 

Ihe shadow mask c.r. tube, being electrostatically 
focused, needs a source of focusing voltage, and this 
is provided by a shunt across the “undoubled ” 
e.h.t. rail 

There remains only the h.t. power supply, whose 
only out-of-the-ordinary feature is the number of 
milliamps required. The actual equipment contains 
two large metal half-wave rectifiers in a doubling 
arrangement, providing a 230-V rail and a 400-V 
rail, with a total consumption of 600 milliamperes. 
The 400-V rail is used to feed the timebases, the 
luminance cathode follower and the chrominance 
demodulators, while the 230-V rail feeds the receiver 
section, the screen grid of the frame output valve, 
ind the screen grid of the horizontal convergence 
amplifier. In series with the common h.t. return is 
a smal] resistance which provides a negative source 
of 10 volts for the frame shift. 

A receiver using 40 valves and a 2l-in cathode-ray 
tube is naturally no small object, and when it is 
onsidered that the RCA shadow-mask c.r. tube has 
a metal cone at a potential of 25 kV it will be realized 
that something special has to be done to ensure the 
safety of the personnel operating it. 

In view, also, of the uses to which the receiver 
was to be put, it was thought advisable that it should 
go through an ordinary living-room door, so con- 
siderable effort was put into the mechanical design, 
much more than would be necessary for the normal 
laboratory experimental receiver. Accessibility, too, 
was considered most important, and all the setting- 
up controls have been brought out to the front. The 
ides of the cabinet are detachable, allowing free 
iccess to the undersides of the timebase and receiver 
chassis, which are mounted vertically on each side 
of the tube. The power supply chassis is out of the 
way on the base of the cabinet. 

In operation with the cabinet open there are no 


laboratories in the post 
of Electronics estab- 
lished by Automatic Telephone and 
Electric Company and its associates, 
which include B.|. Cailenders and Hivac. 
The School, which recently held its first 
open day, is situated within the company's 
main works at Liverpool and has at 
present accommodation for 30 students 
There are two types of course provided— 
one lasting 3 months and the other a 
year. Prospective students are, in the 
main, selected from the company's staff 
and are paid whilst studying 


ONE of the 
graduate School 
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exposed live parts other than ordinary h.t. and boost 
rails, and the boost feeds only the c.r. tube screen 
controls. The timebase is completely screened and 
the metal cone of the tube is protected by a polythene 
shroud, so no particular precautions against shock 
need be taken other than those normally adopted by 
engineers in the laboratory. With the cabinet closed, 
of course, there are no live exposed parts whatsoever, 
the metal escutcheon round the protective glass 
being bonded to earth. The protective glass is jin 
thick and is in itself a sufficient protection against 
X-rays. 

I'he setting-up and operation of the receiver is 
not a subject that can be dismissed in a few words, 
as there are not only the convergence, screen and 
background adjustments to be made, but also the 
colour purity to check to ensure that the red, green 
and blue guns hit centrally the red, green and blue 
phosphor dots respectively all over the screen. This 
colour purity is controlled by movable permanent 
magnets on the neck of the tube. On a yoke round 
the periphery of the face-plate are adjustable magnets 
to compensate for stray fields. When it is considered 
that all these adjustments are more or less inter- 
dependent, it will be realized that the setting-up of 
a shadow-mask c.r. tube is more a matter for prac- 
tical experience rather than a wordy description of 
the process. The matter will be dismissed, there- 
fore, with the assurance that although the process 
may take nearly all day the first time it is attempted, 
skill is rapidly attained until the whole sequence can 
be gone through in an hour or so. There is also the 
saving grace that once set the adjustments appear to 
stay put. 

In conclusion the author would like to convey a 
few messages of thanks to various people. To begin 
with, and speaking for all television workers, we in 
Britain certainly owe a debt of gratitude to the 
members of the N.T.S.C. committee in America, first 
for developing their extremely elegant system of 
colour television and secondly for being so forth- 
coming in the publication of results. Next, thanks 
are due to RCA for their assistance in supplying 
information and parts, without which the receiver 
would have been much longer in the designing, and 
to the B.B.C. for their immense help at all stages 
Last, but not least, a “thank you” to the group of 
engineers without whose intense efforts the receiver 
would not have seen the light of day nor this article 
have been written. 
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Distortion—Audible and Visible 


Relationship between Amplitude/Frequency and Phase/Frequency Response 


By “CATHODE RAY” 


A LITTLE quiet entertainment has been afforded 
) 


by perusal successive issues Of British Standards 
in which the approved names for 
distortion are set forth A 
readers may remember (and the younger ones too, 
if they have read the volume I have been plugging 
with a shamel valling that of the B.B.C. in 
their interview a ltentens $ Second Thoughts 
on Radio Theory ’’), one of my hobbies is hurling 
bricks at the promoters of misleading or illogical 
iechnical terms sritish Standard 204 of 1943 
provided a particularly attractive group of targets 
One of them was distortion,”’ for my 
rude remarks on 328 of the book just 
mentioned, ‘The next page records 
with satisfaction 1065 of 1954 “ non 


various kinds of 
the older Wireless World 


non-iunear 
which see p 

footnote on it 
that in BS 


! The 
sistance by a given signal current 
with increasing frequency 

current if there is a capacitance 
Bas tional or otherwise) across it 


voltage set up across 


reases 


admitted as an alternative 
non-linearity distortion ”’ 


linearity distortion ’’? was 
Now, in BS.661 of 1955, 
has been promoted into first place and ‘“‘ non 
linear distortion ’’ banished altogether 

This littke progression is satisfactory 
sign that authorities may be open to 
because of the objectionablene of the term in 
question, which is no worse than a little loose. A 
more outstanding target attenuation § dis 
tortion,’’ because it was not only not in general 
but was no improvement on the term that was in 
general use lrequency distortion,’’ mentioned by 
BS.204 only to black-list it a Deprecated.’’ Now, 
although I myself have d ** frequency distortion ” 
I will readily admit that it is wrong. But at least it 
gives people a chence of guessing the correct meaning, 
whereas i! attenuation distortion ’’ suggests any 
meaning at all it is unlikely to be the right one 
Evidently the British Standards Institution began to 
think so too, for in BS.2065 they substituted the 
precise term ‘‘amplitude/frequency distortion,” 
with “ frequency distortion ’”’ as a permitted alter- 
native. This was evidently too much for some of 
their advisors, for although in BS.661 “‘ amplitude 
frequency distortion ”’ is retained as the recommended 
term we find “ attenuation/frequency distortion ” 
as an alternative and frequency distortion ” 
deprecated again, There is still some inconsistency, 
for whereas “phase distortion” is a permitted 
alternative for ‘* phase frequenc distortion,” 
**amplitude distortion ”’ is a result of non-linearity 
and is not at all the same thing as ‘ amplitude 
frequency distortion.”’ It will be interesting to see 
what the next edition of BS.204 says! 


more as a 


reason than 


Was 
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and ‘ phase/frequency 


The reason for this preliminary argument about 
terms is that I find myself rather stuck by my own 
fussiness, for this month’s subject is to be a com- 
parison between what (to give them their precise 
names) I must call “‘ amplitude/ frequency distortion”’ 
distortion,” and these do 
seem a bit of a mouthful for repeated use. And, for 
the reason just explained, although one of them can 
be abbreviated to ‘‘ phase distortion” the other 
must not be “‘ amplitude distortion.’”’ So for the 
purposes of this article I am going to call the things 
‘ a/f.d.”’ and “‘ p/f.d.”’ 

The terms thus abbreviated are so 
they hardly need explanation, 
just to make sure 
talking about 

In such things as sound or vision communicating 
and reproducing equipment, there should be equal 
treatment of all the wanted frequencies. For instance, 
if one assumes that full reproduction of sound neces- 
sitates 20 to 20,000 c/s, then a graph of overall 
amplification or transmission against frequency 
should be perfectly flat between these limits. One 
would than be able to say that the a/f.d. was nil. 
If, however, the graph increasingly sloped down- 
wards above, say, 3,000 c/s the a/f.d. would by 

high-fidelity standards be serious. So would 
fall-off below 300 c/s 


precise that 
but it may be as well 
that we all know what we are 


Vector Diagrams Again 


caused by inductance and 
capacitance, because (unlike resistance) their im- 
pedance varies directly or inversely with frequency. 
In an amplifier, for example, the useful frequency 
band is limited at the top by capacitance 
causing a falling impedance in shunt with the signal 
path, and at the bottom by capacitance causing a 
rising impedance in series. It was these simple and 
common effects that we considered in connection with 
Nyquist negative-feedback diagrams.* You may, 
perhaps, remember how those diagrams showed very 
clearly that long before shunt capacitance is sufficient 
to cause an appreciable drop in amplification it has a 
very pronounced effect on phase. 

Now, of course, this is not necessarily connected 
with feedback, and the reason it showed up in 
Nyquist diagrams is because basically they are vector 
diagrams. One of the merits of vector diagrams is 
that they show amplitude changes clearly and phase 
shifts even more clearly. It happens that the explana- 
tion in the December 1955 issue of how a simple 
Nyquist diagram is formed could be used all over 
again now for our comparison of a/f.d. and p/f.d. 
For the sake of any who don’t remember, or can’t 
refer to it, here is a summary. 

At the upper frequencies the circuit in which a 


In general, a/f.d. is 


oiten 


*In the December 1955 and January and February 1956 issues. 
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ignal voltage is set up is very often equivalent to 
that shown in Fig. 1, where a signal current I flows 
through a resistance and a capacitance in parallel. 
The resistance may be that of a coupling resistor in 
parallel with the resistance of the signal source 
a valve, for instance). The capacitance may be due 
to a capacitor used to suppress frequencies beyond 
the wanted band, but quite often it is no more than 
the inevitable stray capacitance of the circuit. The 
ignal voltage is equal to I multiplied by Z, the 
impedance of R and C in parallel, and for purposes 
of comparison I is assumed to be the same at all 
frequencies, so the amplitude/frequency charac- 
teristic in this case is really the same as a graph of Z 
igainst frequency. 

Not only does this particular Z decrease in 
magnitude with increasing frequency, but an in- 
creasing phase difference develops between the 
current I and the voltage. So there are three inter- 
related quantities—amplitude (or magnitude of Z, 
denoted by |Z!), phase difference (denoted by 
¢), and frequency (f). A single two-dimensional 
graph shows only twe things at a time, but where 
sound reproduction is concerned phase difference 
can be left out of account, because nobody has 
ucceeded in showing that it makes any audible 
difference—at least, in the sort of situation we 
ire considering now; stereophony is a different 
matter. So the usual form of graph for the purpose 

simply |Z! (or its equivalent) against f. 

For plotting this graph, |Z! can be calculated for 


i number of frequencies from the formula 


R 
vi) 2nfCR)? 


and the ratio of |Z to R can be expressed either 
as a fraction or in decibels, as a measure of the 
a/f.d. But there is a much easier way. At very 
low frequencies (27fCR)* is so small compared 
with 1 that it can be neglected and so |Z! is prac- 
tically equal to R alone, and the ratio of one to 
the other is practically 1, so this part of the graph 
horizontal line at 1 (or 0 dB). At very high 
frequencies, 1 is so small compared with (22fCR)* 
that it can be neglected and so |Z) is practically 


Fig. 2. The decrease in voltage in Fig. | varies with fre- 
quency as shown by the dotted curve. The two straight 

nes, meeting at the frequency at which the shunting re- 
equal to the resistance, are a good approxima- 
the curve at frequencies well off that point, at 
which the loss is 3 d 
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Fig. 3. Phase shift corresponding to amplitude loss shown 
in Fig. 2 


1/2nfC, which is the impedance of C alone. This 
is inversely proportional to frequency, so can be 
represented on the graph by a line that slopes off 
in such a way as to halve the amplitude for each 
doubling of the frequency. Halving amplitude 
is a drop of 6 dB and doubling frequency is a rise 
of one octave, so the slope of this line is commonly 
called 6 dB per octave. If a logarithmic frequency 
scale is used, to match the dB scale which of course 
is logarithmic, the sloping line is straight, as in Fig. 2 
The frequency at which the two straight lines 
meet is the one at which the impedance of C is 
equal to R; that is, 1/20fC R, so f 1/27CR 
It is what we called the “‘ turning frequency.” 


Rapid Plotting 


At this’ particular frequency, neither 1 nor 
(2nfCR)* is negligible compared with the other; 
in fact they are equal. It is here, naturally, that 
the two-straight-line approximation is furthest from 
the truth; since (27fCR)* 1, |Z|/R 1//2 
0.707, which is 3 on a dB scale. This accurate 
point can be plotted on the graph, and it gives one 
a mark for drawing a smooth curve (dotted in Fig. 2 
connecting up the two lines. 

Note that just as we have ‘‘normalized”’ the 
amplitude scale by relating Z to R, so we have 
treated the frequency scale, relating all frequencies 
to the turning frequency So the Fig. 2 graph 
holds good for all circuits that can be reduced to 
Fig. 1; to convert its relative frequency scale to 
actual frequencies for any particular values of C 
and R, multiply it by 1/27CR. 

Precisely the same curve applies when the upper- 
frequency drop is caused by series inductance instead 
of shunt capacitance. Because the inductive im 
pedance is 27fL the turning frequency is R/2*L 

The same graph turned around left to right is 
correct for lower-frequency drop due to series C 
or shunt L, the turning frequencies being calculated 
in the same way 

It is generally agreed that until a/f.d. amounts 
to 3 GB it is hardly noticeable, so the effective fre- 
quency band of a piece of sound-reproducing 
equipment is usually reckoned between the upper 
and lower —3 dB points. If only “ single-order ”’ 
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arrangements like Fig. 1 are responsible, these 
points are at the two turning frequencies. But in 
a complete system, of course, there are generally a 
number of things causing top and bottom cut, and 
the effective band width is narrower than that for 
any one of them 

Although the accompanying phase shifts may not 
matter to the ear, they do matter if negative-feed- 
back is to be used, so it may be necessary to supple- 
ment Fig. 2 by a phase/frequency graph. (Just 
as “‘ amplitude’ was to be understood as relative 
to the amplitude at middle frequencies where 
there was no a/f.d., so it is for “‘ phase.”’) The 
phase angle, ¢, is the angle whose tangent is the 
ratio of resistance to shunt reactance, or of series 
reactance to resistance; so for Fig. 1 tan ¢ 2nfCR. 
At the turning frequency, / 1/27CR, so tan ¢ - 
and a table of tangents shows ¢ to be 45”. Strictly 
speaking it is 45°, because the phase is lagging. 
Calculating a few more points to plot, we get Fig. 3. 


Fig. 4. The circle is the 
track of the tip of a vec- 
tor hinged at O, repre- 
\ senting signal voltage in 
\ a circuit where there is 
“‘single-order’’ cut-off 
at both high and low fre- 
quencies, as the frequency 
is varied. The vector Of,,, 
corresponds to the mark 

ed point at -3 dB in Fig. 2. 
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A INCREASING 
PHASE LAGGING 


[\/ (a) 


Fig. 5. Waveform (a) is made 
up of two sine waves of equal 
amplitude and 3:1 frequency 
ratio. When the amplification 
of the higher frequency is re 
duced relatively to the lower by 
7 dB, (b) is the result. The 
accompanying phase shift fur- 
ther distorts the waveform to (c) 


(c) 


Fig. 6. In order to pre- 
serve the waveform of (a) 

(b) when (a) is phase- 
shifted, the phase of (b) 
must be shifted twice as 
much. 


It serves also for series inductance, but for low- 
frequency cut the graph must not only be turned 
left to right but the — become 

These two graphs taken together show that phase 
starts noticeably sliding down before amplitude 
(so it is lucky our ears don’t detect the phase shift), 
but tor this particular comparison the vector form 
of graph is neater. Since we have so recently gone 
fully into this, I’l) just show Fig. 4 as a reminder. 
The only difference between it and those we used 
in connection with feedback is that because it 
was negative feedback we were interested in they 
were upside down. But we still have the familiar 
circular shape. The “ origin” is marked ‘“ O,” 
and the horizontal diameter starting from it is the 
vector representing no distortion. Its length repre- 
sents the amplitude, taken as 1 for comparison, 
and the fact that it points at 3 o’clock is the con- 
ventional way of showing that its phase angle is 
zero. The fall-off in amplitude, shown one way 
in Fig. 2, appears in Fig. 4 as the decreasing length 
of the vector when its tip moves around the circle 
towards O, while the phase shift is indicated directly 
by its change of direction. And we see that the 
direction changes quite a lot—say 20°—before 
the shortening is very noticeable even to the eye. 
By the time it is noticeable to the ear—say —3 dB, 
at f,,, or f,, (the upper or lower turning frequencies) 
—the phase shift amounts to 45°, as we have already 
seen in Fig. 3 


Visible Effects 


And now, having collected together our tools 
and reminded ourselves how they are used, we can 
start on the job. 

The first thing to notice, in reviewing a/f.d. and 
p/f.d., is that neither of them can distort a single- 
frequency signal. The essence of both kinds of dis- 
tortion is that they treat different frequencies un- 
equally, and if only one frequency is present there 
is nothing that can be unequal. So a sinusoidal wave- 
form cannot suffer trom a/f.d. or p/f.d. 

But if now we put on a very slightly more enter- 
taining programme, say ‘‘ Cathode Ray’s” Duet 
in A Flat for Two Audio Signal Generators, and if 
at a given moment the soprano generator is play- 
ing a note of a frequency specified in Fig. 2 as 
“3” and the tenor generator is accompanying it 
on frequency “1,” it is clear that there will be 
distortion, because the relative strengths of the 
two notes are upset to the extent of 7 dB. If the 
passage in question were scored for equal intensities 
from the two instruments*, the input waveform 
(assuming zero phase difference at the start) would 
be as in Fig. 5(a), where one whole cycle is shown. 
If now the higher tone is reduced by 7 dB the result 
is Fig. 5(b), which has a markedly different wave- 
form—almost an approximation to a square wave— 
and distortion can certainly be said to have taken 
place. But this is not what would be obtained 
from an actual distorting circuit, for the a/f.d. is 
inevitably accompanied by p/f.d., with the result 
shown at (c). 

Although (c) looks distinctly different from (b), 
it would sound just the same. So would waveforms 
with even more striking visual differences. But for 

(Continued on page 191 


*In “Cathode Ray's” musical works, directions are, of course, given 
in 4B instead of the usual vague terms such as pp and m/. 
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Designed for laboratory use, this 
new oscillograph provides 
a Y amplifier with a very useful 
frequency characteristic extending from 
d.c. to 6 Mc/s. The display is presented on a new post deflection accelerator 
tube at an amplitude of not less than 6 cm over the stated frequency band. The 
maximum sensitivity of the channel is 0.25 V/cm and calibration is 
effected by means of the accurate test voltage provided. The time base of the 
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1.5 cm/microsec. An X amplifier with a maximum sensitivity of 0.5 V/cm 
and bandwidth 20 c/s—250 kc/s (—50%) is included and allows time base expansion, 
continuously variable, of up to five times. Time measurement is by calibrated 
shift control. The instrument operates from 100—130 or 200—250 volt mains supplies 
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RELATIVE FREQUENCY 
Fig. 7. To the actual phase-shift curve of Fig. 3 are 


added dotted curves all of which represent zero phase 
frequency distortion. 


some purposes, notably television, p/f.d. cannot be 
ignored. So we are going to switch attention from 
the well-known a/f.d. to the not quite so well-known 
p f.d 

Secause a/f.d. is shown on an a/f characteristic 
diagram such as Fig. 2 as departure from the straight 
and level, one might suppose that the same applied 
to a p/f diagram and p/f.d. The fact that the sloping 
pf curve in Fig. 3 has certainly knocked the shape 
out of Fig. 5(b) seems to confirm that. And it is 


obvious that a perfectly flat p/f characteristic at the 
zero level indicates no p/f distortion; if there were 
no phase shift of any of the component parts of a 


waveform, the whole thing would be left where it 
3ut it is also true that a waveform is not dis- 
torted by being shifted as a whole. This matches the 
fact that altering the amplitude as a whole does not 
distort—otherwise amplification would by definition 
be distortion! Any number of no-distortion lines can 
be drawn on an a/f graph; they can be at any level, 
0 long as they are level, showing that the amplitude 
is changed equally at every frequency. 


Was 


A Catch 


In the 


rortvion 


same way, presumably, horizontal no-dis- 
lines can be drawn at any level on a pf 
graph, showing that the phase is shifted equally 
at every frequency? But we presume too much. 
There is a catch hidden in the word “ equally.” 
Fig. 6 will show it more clearly than a lot of explana- 
tion. Phase is reckoned in fractions of a cycle, usually 
in 360ths, commonly called degrees. Waveform (b 
is twice the frequency of (a), so has twice as many 
cycles in a given time, and therefore twice as many 
degree If (b) is added to (a) it sharpens its positive 
half-cycle and blunts its negative half. Now if (a 
is phase-shifted 90° to the left its positive peak is 
brought to the starting point, and to preserve the 
hape wave (b) must be moved to the left an 
equal time interval. But on its phase scale that is 
180 If its phase shift were the same as (a)’s its 
positive peak would not coincide with (a)’s and the 
omposite waveform would be quite different; in a 
word, it would be distorted. 

If (b) had been three times the frequency of (a), 
its phase shift would have had to be three times (a)’s 

On a p/f graph, then, the only no-distortion line 
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Fig. 8. Whereas the actual phase-lag curve in Fig 7 
causes hardly any phase distortion up to the high-frequency 
cut-off, the phase-lead down to and beyond low-frequency 
cut-off falls right across the no distortion lines, one of 
which is shown here 


Fig. 9. Approximation toa 
square wave, formed by in 
cluding all harmonics up to 
the fifteenth 
correct in phase and ampli 
tude 


and including 


that is flat is the one at 0°; all the others must indicate 
phase shifts proportional to frequency. If the shift 
at the reference frequency (1) is 45° as in Fig. 3, 
it twice the frequency it must be 90°; at four times, 
180°; and so on. Such a curve does in fact follow 
Fig. 3 fairly closely up to 45° (Fig. 7) although 
beyond that it goes right off. So although the amount 
of a/f.d. up to that point, which is usually tolerated, 
is accompanied by a relatively large amount of phase 
hift, it 18 not a large amount of phase distortion 
It looks as if p/f.d. is a negligible factor in the 
distortion of any waveform by a top-cut circuit 
having a turning frequency no lower than the 
highest significant frequency in the waveform; 
practically all the distortion is a/f.d. That does not, 
of course, mean that the phase shift of the waveform 
as a whole can always be ignored, but just that it 
does not appreciably affect the wave shape 

Having previously noted the mirror relationship 
between top-cut and bottom-cut circuits, one may 
perhaps suggest that the same kind of principle applies 
also to bottom-cut circuits. But no! This is where 
the symmetry breaks down. As Fig. 8 shows, the 
leading phase-shift curve corresponding to the lagging 
curve of Fig. 3 could hardly differ more from the 
dotted line, which is the no-p/f.d. curve passing 
through the 45° point. We may expect, then, that 
visible distortion at the low-frequency end of the 
band will be worse than at the high-frequency end 
Whereas at the h.f. end virtually only the a/f.d 
has any effect, at the Lf. end there is a/f.d. plus 
probably even greater p f.d 
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Just how it works out in practice depends, of course, 
on the original waveform of the signal, because on 
that depend the frequencies present and their relative 
amplitudes and phases. Perhaps the most important 
waveform after the sinusoid is the square wave. 
Moreover, distortion of it is easy to see. So it should 
be a good example for comparing the effects of 1.f 
and h.f. distortion, For some purposes it is essential 
to keep its front nearly vertical or its top nearly 
horizontal, or both It contains odd harmonics 
only, up to infinity if the squareness is to be perfect 
The third harmonic is one-third the amplitude of the 
fundamental, the fifth one-fifth, and so on, so the 
absence of the very high ones is not conspicuous 
All the harmonics start off in phase, in order to 
provide the infinitely steep rise and fall. 


Fourier or Oscilloscope 


If you are looking for something to while away 
a very long time (or something to do with your new 
electronic computer) you can try making up the 
square-wave recipe just given, adding in harmonics 
until the result is square enough. Myself, I have 
never got beyond the fifteenth, and that yields a 
rather poor apology for a square wave, with a lot of 
ripples on the supposedly flat top (Fig. 9). One can 
then (if still in the game) alter the amplitudes 
and phases in accordance with any desired distorting 
circuit and note result Besides being liable to 
revive the mathematicians’ riot that broke out on the 
appearance last September of ‘‘ Fourier—Fact or 
Fiction?’ this suggestion will no doubt be rejected 
as intolerably tedious or expensive—unless the 
fascination of it gets you 

There are two simpler methods. One is to con- 
sider the distorting circuit as a capacitance charging 
or discharging through a resistance The other 


(b) 
Fig. 10. These two diagrams show the relative ampli- 
tudes and frequencies of the first few components of a 
square wave, in relation to (a) high and (b) low frequency 
cut-off curves. In (a) the fundamental of the square-wave 
is one-fifth the cut-off frequency (=.!) and in (b) it is five 
times, giving the same reduction in amplitude. 
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Fig. 11. Oscillograms of 
square waves distorted by 
the conditions shown ir 
Fig. 10. Although Fig 
10(a) would suggest 
much worse distortion 
than (b), the relatively 
serious effect of phase 
shift in (b) proves dec 

sive, 


1s to connect a square- 
wave generator to 
the appropriate dis- 
torting circuit and 
observe the output on 
an oscilloscope. 

Fig. 10 shows the basis of the first comparison we 
shall make. In each case the fundamental, represented 
by the tallest vertical line, is on the safe side of the 
turning frequency (1 on the scale) by a 5 to 1 margin. 
The attenuation and phase shift are therefore the 
same in both, as regards the fundamental. But 
as regards the whole series of frequencies in the square 
wave, the odds appear to be heavily against it in the 
top-cut case (a), because all the harmonics are lower 
down the curve than the fundamental; in fact, all 
except the third and fifth are right outside the accep- 
ted frequency band, as usually defined. On the 
other hand, in (b) all the harmonics are on the safe 
side of the fundamental, and might be expected to 
be almost free from distortion. 

How does it actually work out? Fig. 11 shows what 
the oscilloscope reveals when tests are made under 
the conditions just described. Waveform (a) corres- 
ponds to Fig. 10(a), and (b) to 10(b). There is no 
doubt that the Lf. distortion (b), though under 
apparently much more favourable conditions, is 
more visible than the h.f. Which was more trouble- 
some in practice would depend on whether the need 
was for a steep front or a flat top. In (a), the distortion 
is due mainly to the weakening of the harmonics, 
which reduces the steepness of the wave-front. 
As we saw in Fig. 7, there is very little relative phase 
shift except at frequencies which are barely represen- 
ted in the output. In (b), on the other hand, a/f. dis- 
tortion is almost negligible, and the pronounced 
tilting of the horizontal parts of the square wave is 
due almost entirely to the phase-shift of the funda- 
mental relative to the harmonics. An approximation 
to it can be obtained by adding to a true square wave 
the difference between a sine wave starting at 0 
and one starting at 11.3°, both of them having an 
amplitude 4/m times that of the square wave. 


(b) 


Square-wave Testing 


However fascinating Monsieur Fourier may be, 
there is no doubt that for square waves the charging 
capacitor approach is simpler. According to it, 
the blunting of the wave-front in Fig. 1l(a) is 
caused by the shunt capacitance in Fig. 1 having to 
charge up before the full voltage can be established 
across the resistance. The theory of the thing shows 
that if the rate at which C began to charge were kept 
up the charging would be completed in CR seconds. 
Now Fig. 10(a) shows the square-wave frequency 
f, to be 0.2 times the turning frequency /,, which we 
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know is 1/27CR. Therefore, CR is 0.2/22f,, or 
0.2/2” times the duration of one square-wave cycle, 
or 0.2/7 or 0.064 times the duration of half a cycle. 
In other words, if the beginning of the upward rise in 
Fig. 1l(a) were produced until it hit the original 
perfect flat top, it would do so onlyabout one-sixteenth 
of the way along it. 

The sloping top in Fig. 11(b) is caused by capaci- 
tance in series. Ideally, it would not charge at all 
during half a cycle, but because it is not infinitely 
great it must charge somewhat. It begins at a rate 
which, if kept up, would complete the job in CR 
seconds. Fig. 10(b) shows that the square-wave 
frequency /, is 5 times the turning frequency, 1/27CR. 
Therefore, CR is 5/27 f,, or 5/2” or 0.8 times one 
cycle. So if the starting slope had continued it would 
have reached the zero line in less than a cycle, as 
shown dotted in Fig. 11(b). 

This, then, is a very sensitive test of low-frequency 
loss. By adjusting the oscilloscope so that the square 
waves are very narrow, it is quite easy to detect a 
sloping top when the turning frequency is as much 
as 50 trmes lower than the square-wave frequency 
used for testing. In fact, by using a single test 
frequency ot, say, 1,500 c/s one can detect turning 


V.H.F. at SEA 


PROPOSALS FOR MARINE 


TOWARDS the end of last year an international 
conference was held at Gothenburg, Sweden, 
to improve marine radio-telephone communi- 
cation in the Baltic and North Sea. The main 
work concerned the effective use of the fre- 
quency band 1,605 to 3,905 kc/s, which includes 
the international distress and calling frequency 
(2,182 kc/s), and an agreement was unanimously 
adopted by the 13 participating countries. 
During the conference an informal meeting, 
attended by all delegates, was held to discuss 
the use of v.h.f. for the marine mobile services 
and our contributor, who was an observer for 
the International Chamber of Shipping, here 
summarizes the results of the discussions at 
Gothenburg. 


1 

. of any flag may communicate with each 
other and with the coast stations of other countries 
without any difficulty using standardized mf. and 


h.f. equipment. With v.hf. radio-telephony, the 
situation is very different; services like those offered 
in the other bands do not exist and the majority of 
the few ships which do carry v.h.f. equipment, do so 
for communication within their own companies’ net- 
works. The thousands of deep-sea ships which are 
potential beneficiaries of the advantages of short- 
range radio-telephony are not equipped because 
no such internationally agreed service is offered in 
the ports and on the coasts of che world. 

WIRELES 
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frequencies of both 30 c/s and 20,000 c/s, and thereby 
estimate the effective bandwidth of an audio amplifier 
Of course, in complete amplifiers with more than one 
stage the relationships between a/f and pf charac- 
teristics are more complicated (as we saw in the 
January issue), but nevertheless the square-wave 
test at a single frequency—or at the most two 
frequencies—gives one some idea of the bandwidth, 
and at the same time shows up any resonances, as 
ripples on the flat top, and enables one to judge 
their frequency and damping. 

Another thing that emerges from our study is that 
if we want to preserve a flat top to a square wave- 
form it is certainly not enough to make sure that it is 
just on the right side of what is usually reckoned 
as the cut-off frequency. It looks as if, for a 50 c/s 
square wave, the cut-off frequency ought to be not 
higher than 0.5 c/s. In other words, the coupling 
capacitor must be large enough for its reactance to 
be only about one-hundredth the resistance fed 
through it—say 3uF for 100kQ, instead of the 0.1yuF 
that would do nicely for sine waves. However, 
if one doesn’t like this, alternative dodges can 
sometimes be used, such as low-frequency boost 
circuits. But that is another story. 


By CAPT. F. J. WYLIE,* R.N. (Retd.) 


RADIO-TELEPHONE SERVICE 


For v.h.f. to be an economic proposition for ships, 
it is necessary to use broad-band equipment, with 
crystal switching to change the frequency This 
means that a single unit of equipment would have 
to cover a band of about 2 Mc/s or, preferably, 1.5 
Mc/s. More complicated equipment may, of course, 
be built up of units which together cover a much 
wider band. Further, to achieve intelligible speech 
between stations, it is necessary to specify with con 
siderable accuracy a number of technical parameters 
for the equipment. At the present time, as far as 
international usage is concerned, no frequency band 
is defined and no technical characteristics have been 
agreed. Added to these technical barriers is the lack 
of international collaboration between governments 
and the other interested parties. 

The shipowners’ Radio Advisory Service in the 
U.K. has been endeavouring for some years to stimu- 
late interest in this matter through both national and 
international channels, Due in considerable measure 
to these efforts, opportunity was taken by the delega 
tions at the Baltic and North Sea Radio-telephon« 

? Mc/s) Conference at Gothenburg to discuss in 
formally the basic requirements of an international! 
maritime v.h.f. service. Without difficulty, informal 
agreement was reached on frequency bands (156.0 
158.025 and 160.525-162.525), the type of modula 
tion (f.m.), channel spacingt and on a tentative 
frequency plan giving in general terms the channel 


* Radio Advisory Service of the Chamber of Shipping and the 
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mands for “ship’s business” and passenger calls will 
synchronize and so must be operated simultaneously 
in different band 

It is abundantly clear, first, that the subject of 
international maritime v.h.f. contains a large number 
of unsolved problems, most of which will concern 
at least three of the four main interested parties and, 
secondly, that the haphazard development from small 
beginnings, which characterized the growth of the 
m.f. and h.f. systems, will not be healthy for v.h.f. 
[t is hoped that the Gothenburg informal agreement 
has set the ball rolling, nationally and internationally, 
ind that by the time the C.C.LR. has settled the 
technical parameters, the much needed collaboration 
between admini trations, manufacturers and users 


vill be manifest 


Professional Recording 
Methods 


IN a lecture to the British Sound Recording Association 
recently W. S. Barrell, B.Sc, of E.M.I. Recording 
Studios, outlined the development of professional disc re 
cording during the past 30 years and contrasted the heavy 
gravity-operated direct-recording machines using wax 
masters with the relatively portable magnetic recorders 
with which ters are now produced. In his 
view the facility with which these magnetic tapes can be 
ut and edited has not proved an unmixed blessing 
Modern artists to have lost the ability to go 
through even a 4}-minute session without coughing or 
rustling—an essential qualification for recording in the 
days of the wax dis« 

Lacquer discs are now used in the first step from 
tape to the record stamper, and an entirely new disc 
recorder has replaced the older one, using a single 
turn moving-coil cutter, which had given long years of 
ervice with Ihe new machine incorporates an 
automatic variable groove-spacing device, and is push- 
button operated throughout, including the selection of 
turntable and operation of the run-off groove 
hanism 
Mr. Barrell made some interesting comments on 
studio technique in general and expressed the view that 
had so far proved itself suitable 
E.M.I. chose the appropriate 
for any given recording from a range of 
types—all with similar measured charac 
In his view the old E.M.I. (Blumlein) moving 
microphone was still the best for recording the 
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Ionic Fire Alarm 


ONE 


ilarms, 


disadvantage of conventional fire indicators and 
which depend on a rise of temperature for their 
operation, is the time delay before the critical tempera- 
ied, particularly if the indicating device is 
distance from original the fire. 

A new method due to E. Meili depends on the reduc 
tion by particles and other products of com- 
bustion of the current induced in an ionization chamber 
minute radioactive source. To compensate for 
normal variations due atmospheric pressure and 
temperature a second ionization chamber, to which 
smoke cannot enter, is connected in series with the first 
to form a potential divider. The change in potential 
due to smoke is applied to a cold cathode gas discharge 
triode which operates a relay 
manufacturers of the system in this country are 
Minerva Detector Company, Ltd., Red Lion 

Richmond, Surrey 
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WIRELESS WORLD 


V ORTEXION TAPE RECORDER 


% The total hum and noise at 74 inches per 
second 50-12,000 c.p.s. unweighted is better 
than 50 dbs 


% The meter fitted for reading signa! level 
will also read bias voltage to enable a level 
response to be obtained under all circum 
stances. A control is provided for bias 
adjustment to compensate low mains or 
ageing valves. 


*% Alower bias lifts the treble response and 
increases distortion. A high bias attenuates 
the treble and reduces distortion. The 
normal setting is inscribed for each 
instrument 


% The distortion of the recording amplifier 
under recording conditions is too low to be 
accurately measured and is negligible. 


*% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. This is equivalent to 20ft. from a 
ribbon microphone and the cable may be 
extended 440 yds. without appreciable loss 
% The .5 megohm input is fully loaded by 
18 millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs. 

The amplifier, speaker and case, with detachable lid, te A power plug is provided for a radio feeder unit, etc 

measures 8tin. x 224in. x I52in. and weighs 30 Ib. Variable bass and treble controls are fitted for control of 


he play back si I. 
PRICE, complete with WEARITE TAPE  ‘"* Pi2Y DACk signa ; 
DECK . " 84 0 0 % The power output is 3.5 watts heavily damped by negative 


feedback and an oval internal speaker is built in for monitoring 
purposes 
% The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made 


% The unit may be left running on record or play back, even with |,750ft. reels, with the lid closed 


POWER SUPPLY UNIT to work ‘rom 12 volt Battery with an output of 230 v., 120 watts 


50 cycles within 1%. Suppressed ‘or use with Tape Recorder. PRICE 418 0 0. 


FOUR CHANNEL ELECTRONIC MIXER 


‘ 


almost essential for the professional or semi- 
professional where a number of different items have 
to be mixed on one tape recording. 
t is recommended by a number o tape recorder 
manufacturers for this purpose. 
Any normal input impedance can be supplied to 
yrder, balanced or unbalanced, the standard being 
15-30 ohms balanced 
The normal output is 0.5 volt on 20,000 ohms or less. 
ohms is available as an alternative, 
stove enamelled case is polished and fitted 
an engraved white pane! suitable ‘or making 
mporary penci! notes 
nternal screened power pack and selenium 
eed the five low noise non-microphonic 
PRICE 636 15 0 
hundreds o! large public address 
nd recording studios throughout the 


Manufactured by 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19 


Telephones. LiBerty 2814 and 6242-3 Telegrams: “ Vortexion, Wimble, London.” 
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_ MARGONT GRYSTALS 


for precision filters 40-700 Kc/s 


100 Kc/s crystals 
in telegraph 
receiver filter 


Available in standard ranges or — 
for customer-designed units 


The experience gained in manufacturing quartz 
crystals to the stringent requirements of our 
own apparatus enables us to offer a compre- 
hensive range of crystals for precision filters. 
Years of intensive research and development ~ £a08 FO 


FILTER - TYPE LEADS FOR 


CRYSTALS ARE CONNECTION 


work in this field ensure the reliability and ENCLOSED IN INTO THE CIRCUIT 


. EVACUATED (OR 87G BASE 
quality of this Marconi product. GLASS { { IN CERTAIN 


ENVELOPES APPLICATIONS) 


Lifeline of communication 


MARCONI 


Partners in progress with the ‘ ENGLISH ELECTRIC’ Company Limited 
MARCONI’S WIRELESS TELEGRAPH CO., LTD., CHELMSFORD, ESSEX. Tel: Chelmsford 3221 eas 


» 
I HE accompanying photographs show a few of the 
more interesting items displayed at the Parc des 
Expositions, Paris, where the 19th exhibition of radio 
mmponents, valves, accessories and measuring 
instruments was held this year. Organized by the 
Syndicat des Industries de Piéces Détachées et 
Accessoires Radioélectriques et Electroniques, the 
how as a whole was notable for being well laid out 
ind decorated, with plenty of space between the 
tands, and for the novel feature of having a pro- 
sramme of lectures running during exhibition hours 

It was definitely a French national exhibition— 
there being practically no foreign products on show 

ind the accent tended to be on “ professional ” 
ymponents and accessories, and things designed to 
itisfy military specifications. However, there was 

nouceable increase in new components for f.m. 
receivers, for multi-channel television sets and for 
Printed 


ligh-quality sound reproduction equipment 


Left: Klystron of 4 megawatts output power 
produced, mainly for use in linear accelera- 
tors, by Compagnie Générale de T.S.F. 
The height of the valve is about 3 feet. 


Multi-channel television receiver 
‘* front-end’ shown by Cicor. 


Miniature piano-key switch 
shown by Optalix. 


Triple coaxial rotary 
switch made by Dyna 


~ Television focusing and pic- 
ture-centring assembly with 
control by flexible cable, 
made by Aréna. 


Right: An oscilloscope 


made by Leres. 
bandwidth 
Y amplifier is 60 Mc s 


Le 


Dentzer. Right 


The 
of the 


ft: A miniature gramophone turntable (45 r.p.m.) made by Eden 
The same equipment in a small portable record player 


by Clement, using a transis‘or amplifier (OC70, OC7! and two OC72s) 


and powered by four !.5-V torch batteries. 


The size of the exhibits can 


be seen from the copy of our French contemporary, Toute La Radio, 


underneatl 
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Left: 


Microphone 


incorporating a 
transistor pre 


amplifier, 
by Lemonne 


shown 


circuits were very in evidence and also minia- 
ture components for use with transistors. The out- 
standingly original development work done by the 
French on velocity-modulation valves for s.h.f. was 
represented by of “ Carcinotrons” 
(backward-wave o operation in radar 
equipment 

Ih 


uuonal emphasis to the “1 


much 


mn 
for 


subjects of the ture 18 in all) gave addi 


1on-entertainment ” tone of 


the exhibition—magnetic recording in the field of in- 
formation; new forms of construction for electronic 
circuits; magnetic materials (in particular, ferrites); 
semi-conductor devices and their influence on com- 
ponent design; methods of control in the manufac- 
ture of components. The final address, by an official 
of the industry, gave an account of the work which 
is being done in France to establish proper specifica- 
tions for radio components 
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being wrong 
“ Bouncing Wav the story 
by that the intro longitudinal 
component of either electric or magnetic field, so that 
the waves are reflected from top and 
bottom of the guide, up acceptable boundary 
condition rhe ulting field patterns and their 
motions then developed. This is undoubtedly 
the key film in the series and the one in which anima- 
tion is most helpful 
Part III (“E and 
Slots ” From the H 


continues 


juction of a 


alternately 


re 


are 


H Waves, Launchers and 
rectangular mode in Part II, 
the modes are distinguished, and factors 
governing th¢ of dimensions 
explained. Animation again results in a particularly 
effective treatment of launching probes Wall 
currents considered, and their bearing on radiat 
ing and non-radiating 

Part IV (“ Resonant Cavities, Joints and Stubs ” 
The production of standing waves by reflection from 
a closed end of a guide is shown by superimposing 
animated diagrams, and the length of guide is suc 
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as 


an Aid to Teaching 


1 until it is no more than a 
cavity ye the techniques necessary 
feeding rotating aerial—choke joint, undesired- 
mode suppression, etc.—and series and shunt stubs 
are explained by analogy with transmission lines 
Part V (“ Iri and other Matching Devices; C 
mon T and R Systems’ This film falls into three 
sections: the first, dealing with screws and 
dielectric rod matching devices, consists largely of 
pictures of the devices included, with little anima- 
tion or development from basic principles; the 
second makes better use of the medium in explain- 
ing common T and R systems; and the third is a 
recapitulation of the four preceding films. 
Thoughout irticular care taken to link the 
theoretical explanations with practical application in 
radar installation The tempo of the exposition 
eems to vary somewhat from section to section, but 
this—and the impression that fields consist of lines 
can no doubt be corrected by the instructor. There 
> one two slight inaccuracies in the delineation 
the field On the whole, though, all concerned 
in the production of these films are to be congratu- 
lated on an excellent job and a valuable addition to 
teaching facil 
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THE 33rd edition of The Radio Amateur’s Handbook 
uilable ha considerably revised and its 26 
reflect the most up-to-date techniques in ama 
radio communication and freque ncy measurements 
Some of the new equipment has a particular appeal to 
the beginner, but not at the expense of the 
advanced space been made for it by 
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DURING the years in which I 
lived at no great distance from 
London I was able to build up a 
lab-workshop so well 
that it useful 
election of the instruments and the 
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made My lathe, drilling 
oscilloscope and _ valve- 

I have fallen by the way. 
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kept is a useful selection of 
tools and appliances. Among 

ure two high-quality multi 
measuring instruments, an 

drill with a complete outfit 
“twists” from 0 to 60, a 

assorted pliers, various 

1 wire-stripper, box spanners 

and rewdrivers ranging from the 
jeweller’s to one with a blade jin 
So far, these have helped to 

the necessary jobs. Can you 


t any omissions 


Vi odernization 


IN my new home I’ve had all the 
electric wiring done, or re-done (and 
ome of it badly needed that!) on 
the ring-main system with the iatest 
kind of 13-ampere outlets for any- 
thing that is meant to be plugged 
into a socket I’m delighted with 
the simplicity, the neatness and the 
safety of the whole installation 
Particularly am ! pleased with the 
plugs (3-pin, of course), which con- 
tain not only the fuse appropriate 
for the apparatus to which they're 
attached—3A, 7A or 13A, as the 
ase may be—but also a small, but 
quite effective, switch in the phase 
lead. It breaks all loads up to 13A 
without any fuss and you can be 
ire that apparatus left plugged in 
but switched off is in a perfectly 
ife condition. Both my sound and 
IV receivers have their plugs (fused 
3A) so connected that the chassis are 
neutral. When I switch off at the 
plug or at the set I know that 
they’re electrically inert. They are, 
act, about as safe, whether work- 
not, as electrical apparatus 


Iv ll Be Welcome 


THOSE who live on or near the 
East Anglian coast hardly know 
what it is nowadays to receive a 
B.B.C. sound programme free from 
interference Direct intrusion of 
reign stations, ear-splitting hetero- 
ynes and the maddening signals 
from radio beacons all play their 
horrid parts in ruining reception. 
urcly can one use one’s set as 
, ins of entertainment. Many 
people seldom switch on except to 
hear some important item of news or 
the sports results. The Nor- 
Tacolneston) f.m. station 1s 
) the air in a few months now 
yn’t it just be welcome! 


t 


( 
dx 
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* SEND NOW FOR 
LATEST CATALOGUE 


REF. No. 195 WW 
PRICE |'- POST FREE 


Bulgin Pilot Lampholders to accept 
Miniature Edison Screw-cap lamps are 
manufactured to B.S. 98/£.10 specifications 
and to the usual high Bulgin standards 
using the finest available materials The 
range is vast and further special types and 
finishes (such as RCS./000) can be made 
to quantity order 


STEEL SPRING helix-‘ shell "’ extend- 
ing upon tightening the lamp; gives vibra- 
tion-resisting grip. Illustration shows flat- 
arm bracket 


M.S.T. HOLDER with Cadmium-plated 
clip. Open-** shell” for normal M.£.s 
cap lamps. Available with many other 
brackets and clips 


MOULDED-BASE Model Moisture 
resisting. Heavily plated Lamp-pip 
connection is by sprung-plunger with 
integral tag 


ROLLED-SHELL types Illustration 
shows model without bracket, but with 
rubber grommet for fitting directly to 
chassis, etc 


DECORATION LAMPHOLDER. In- 
sulated shroud of P.v.c., normally supplied 
black, but available in many other colours 
to quantity orders 


BELL-MOUTHED version of the model 
above. Normally hung in a run of wiring 
but may be wedged in jin. diam. hole 


Telephone : RiPpleway 5588 (5 lines) 


(TO B.S. 98/E.10) 


--@&-) 


Fi 
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BUJ.GIN 


THE CHOICE 


oF carirics 


A. F. BULGIN & CO. LTD. - BYE-PASS ROAD - BARKING - ESSEX 
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UNBIAS 


When, Whencee. 
Who 7 
WI! 
graphy 
havin 
when 
the fir 
teleph 
after M 
had t 
remind 
hen 
Th 
Certainly 
don't m« 
1904, bu 
use a 
seem | 
carly 
num 
micropl 
the | 
that 
pow I 
Sul 
I um 
about 
hope 
thirst f 
for litth 


Art or Sctence 7 
PHI 


used 


describe 


one re 
banned 
say that 
be able 
reasonin 
is good 

Mayb« 
am quite 
80 in the 
years ago 
get a 
function 
and those 
and far 
them but 
he did 
in h 
with ih 

A 
the early 
pred tadle 


operate nha station on a basis 


‘| i ute such a st 
It | ) By FREE GRID of voluntary ibscription, especially 
[ A Scotland [he only real solution 


the problem would be for the 


' thing be run by the local council 
Whither. VOman In fact a 


hiatrist of the period, wi ‘ with other public services at 
no more than a few bawbees 
in the front rank radio w Naas ce pach 
rimenter told me that he had - . ae 
rved that men 
iper-regen 1180 
way with womer ] 
will remember, was a lever t MANY peop ive told us, in th 
that ev xcit ul vi old island di programm« 
of Solomon, d ort of records they would tak« 
ind experien vith them if sentenced to spend a 


Robinson Crusoe’s Radio 


od of solitary confinement on a 

rt island Nobody but myself 

into ind a vever, m vave thought of 

learn | V > m ] ol | sort wirele: they would 
formerly Dd] 


hosen 
trang 


proficient 


who car 
so the forme 
i cicnce 
just mecrs 
n ng from the chry 
to f art, but until it 


and done it 18 in 


Desert island delight 


either name take in imular circumstances 
Desert islands are usually situated 

n remote localiti but a good s.w 

Wireless in the Wilds t iver would bring in all the 

- . ! the heart ould desire 

WONDER if ny {f you who } only snag |! Lt ind hit 
One could take enough 
c ind components to last 


vithin comfortable range of on 
the B.B.C, tran tt ind are a f ail) 
© sit back and lly enjoy the pro a lif time, but spare dry cells would 
ramin ever il 1 thought fer oon dry up, as desert islands seem 
those | fortunate] tuated in the t he ilways n tropi al seas 
silds of Wal or Scotland . ‘ imulators ind = a_ wind-driven 
of England—whose listening 1 nerator wouldn’t do as, no matter 
tuated by fading, distortion arefully tended, the plates of 
noises off.” e cells would eventually disinte 

for these people that rate in the course of a life sentence 

as embark on its \ I I would be chary of trying to store 

nd it hope t n “inert” dry cells in tropical 


ally in my Opinion rion I think my solution 
local station” recepuo igh you will—would be a large 


iantity of the old-fashioned wet 
this mean l'o give equal result Leclanché cell hich we used to 

o the remaining 10 per cent would lov for " domestic ele 

need a very great an pensive ex i ( ( 


“rvice I I ) ire ul 
For a long time past I have thous oulk sy to take 


over ‘A' per cent of the popu 


re 
tension of the v.h.f. s« 1 in use 
a large supply 


ire zinc rods or even porous 


real solution to the problen 
who find themsel ) 


But there one point on 
n the listening jungle i I W h I need the advice of you bat 
munities to erect experts. Should I need to take 
tation which would be I ks of spare sal-ammoniac, which 
B.B.C. network by a dlin immonium chloride, or could I 
ented from the G.P.O un odium chloride, or in other 
such as in the Western c vords sea water? The ideal source 
transmitter would have t ff power in such circumstances would 
sel-powered generating unit be solar batteries but as far as I 


Ir would be hopele to try to erect v they are not yet in production 
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Wrretess WorRLD lll 


WOOT EeeeEe eee ee 


TRADITION 


IN A YOUNG INDUSTRY 


rhe oldest high fidelity amplifiers in the world are of LEAK manufacture. In 1945 as the result of war-time researc 


it laboratory we were able to offer, to an astonished world of audio engineers, amplifiers with a distortion content as 
w as 0.1 


4 survey of engineering literature will confirm that we were the first manufacturers in the world to design 
ind market amplifiers with such a small distortion content, and the magnitude of this advance can be gauged when it is 
remembered that the then accepted standard for laboratory amplificrs was 2 distortion Our figure of 0.1 


4 Was 
received with incredulity, but it was subsequently confirmed by the National Physical Laboratory and this criterion 


is still an accepted world-wide standard 


With this clear lead on ow-distortion amplifiers we were able to build up an export market much greater than the 
mestic one, and the increased volume of manufacture resulted in lower prices, which, in turn, brought real high fidelity 
plihers within the reach of the music-lover at home 


devoted 21 years entirely to the development and manufacture of audio products and we are proud of our 
n as the leaders in this field. We are also proud of the fact that the “ Point One’ 


amplifiers supplied to our firs 
mers are still giving them results which, even now, cannot be surpassed 


Our research and development department 
er active, our pre-amplifiers have been redesigned for use with the latest input devices, and we have made great 
gress in the war on prices. From long experience, by the employment of new techniques and by extreme attention 
iesign details during development work on the pre-production models, we enable our labour force to achieve a high 
iiput per man-hour The labour costs thus saved offset the increased costs incurred for high-grade 


materials, com 
s and finishes, and this together with quantity production (made possible only by a world-wide market) explains 
yw quality products may be sold at reasonable prices 


ur i 


istomers we give our thanks for their support and 
ommendation—the basis on which our Company has grow 


v are seeking to obtain the highest quality of gramophons 
© reproduction would be wise to hear and iaspect LEAK 
which, with their tradition of excellence, represent the 


can be obtained; used by the B.B.C. and overseas broad 


and recording studios throughout the world 


HIGH FIDELITY 
EQUIPMENT 


HEE 


LEAK TL/10 AMPLIFIER 
& ‘POINT ONE PRE-AMPLIFIER 


27 gns. complete 


“POINT ONE” PRE-AMPLIFIER 


* Hum 


_ , The handsome gold escutcheon plate 
4 ! ble > th - 1 a 
POWER contributes to the elegant appearance Negligible, due to the use of recently 


, and blends with all weeds developed valves and special techniques 
AMPLIFIER : ‘ x input selector 
* Pickup a 


dio, tape, records; any and al! record 
The pre-amplifier will operate ‘rom any can be accurately equalised 

pickup generally available in the world * Treble 

The output rr s the same size as in the TL/1I2 A continuously variable input attenuator Continuously variable 

at the rear of the pre-amplifier permits at 10,000 c's 

the instantaneous use of crystal moving * Base 

iron and moving-coil pickups Continuously variable I2dbto 13 dt 


Circuitry 


A triple lo dback rcuit based on the famous TL/12 


Maximum power output: |0 watts 
Frequency Response | db 20'cs to 20,000 c's 
Harmonic Distortion: 0.! 1 000 c/s. 7.5 watts oucput 


* Radio at 40 c's 
Feedback Magnitude: 26 db, main loop Volume Control and Switch 
« T 

. he radio input sockets at the rear permit 


h s bh yntrols 
Damping Factor: 25 che connection of the LEAK ¥.S. euacr ve switch contre 
bre unit. An input attenuator is ficted. HT 
e Rec in ck 
Loudspeaker Impedances: |6 ohms, 8 ohms, and 4 ohms and filament supplies are available from % Tape Recording Jacks 
An exclusive feature. Readily access 


c . Cc ' ’ 
Hum 3 ferred to 10 watts to the TL/10 power ar 


h = 
The produ we manuf the pre-amplifier jacks are provided on the front pane 


Ressitfiers * Distortion nstantaneous use with Tape Reco 
» Of the order of 0.1 which have built-in (low level) ampli 


Dynamic (Moving-Coil) Pickups 
F.M. Tuner Units 


and later in 1956 a loudspeaker system incorporating a ELECTROSTATIC LOUDSPEAKERS 
balanced push-pull electrostatic treble loudspeaker unit Reprints of “The Gramophone”’ article (May, 1955), by H J Leak, summarising 
his work and findings on Electrostatic and Dynamic Loudspeakers, are available 


% Write for leafletW on request, free of charge 


H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


Phone : SHEpherds Bush 1|173/4/5 Telegrams : Sinusoidal, Ealux, London Cables ; Sinusoidal, London 
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-——-VACUUM RELAY——— y ays CABINETS 
FOR ALL 


tea eld or ~ AE A VERY 
GRAMOPHONE AUTO-CHANGER , rat a ene ay VARIED 
‘ STOCK 


Latest types by all famou wakere are ir 


a competitive prices t s ! jarrard, ¢ 
Latest models from £7/19/6, piva ge and insur PLEASE 
CALL 


The 
Empress nibtedly 
pie furnit it | 
Want eered externa figur 
in white sycamore The rad wet 
enlent level but ts not drills r cut Th 
te as the motor beard, again is aneut 
14 and bas « clearance U 
mpartment for the storag fr 


f this essential wader 


MULLARD AMPLIFIER “610” 


“ ard ¢ 


inh : ' “ ne ‘ vee iriver hr us type 

F.M. TUNER and | ‘ n 110 volte 60 cycles. The two switches have 

t 1 wish make up the ur J : each and are ex wed t ex fronted 

This tuner is based upou the very successful circuit in the ° @ oor c ope . ly operated relays pr terlocke 

booklet published by Data Publications, We have made up 

models at all branches and will be «lad to demonstrate 
‘ ‘ : ' 


ont of il parte inchuling valves ch BAND Ill CONVERTER 


i : rena a -* oe ; ADDITA—Many hundreds in use 
. pol om 30 AMP 


the parte ail at t ; — : am : : - . i ROTARY 
SWITCHES 


et famous 
mplete with 
S pole change 


Sens — dey) on vanras HIGH WATTAGE LAMPS 


) he abov: 
wedi 9 . — “ . — All G.E.S. Base 

been « i wi rvice engine . ath, ; 

le ultinat : , @ Makes ar An att 0 ¥., 0/6. 400 watt 
included i , ish P b Kver- Read 
Fergusor ra i V., Koleter- Brand 

I Aeeen ‘ Murphy rhb 

Philips, f ' . “ © of informat 

invaluable to a arp tt radio ser ' 


Price @] for the comy f t Our Folder No, 2 consist —_ BAND il FILTERS————_ 


o lata ee ¥ I wv Am 
{ — al on To eliminate patterning and other interferences. Two 1 le 4 cvii 
T. RF. and supe ‘ ve . ‘ ' UJ modele—one high-pass outs out frequencies above - * + : Awe “> 
‘ 45 m/e, the other low-pass outs out frequencies below nae 3 ee oe 
~ - Specification { whic 


been tmported 
Vr 27/6 each, postage 2/6 . ‘ 


we Pilament 

i : - } v., filament current 
ment procedure . ei ‘ > Arnpe anode diasipat ) 
“egy RECORD PLAYER FOR £4 10 - watts 


Kramereou, Ad 


sheet gives cts 


This valve le ver 


heating at 


8-SPEED INDUCTION MOTOR 
turntable and r 
m drive with speed ect by kr 


motor with r ‘ 


BLANK CHASSIS 


HL-FI PICK 
18 3.W.G. Aluminium . 


UP 
fa . 4i-t 
sapphir r ' 
mple adjuster for weight pensation 
SPECIAL SNIP OFFER THIS MONTH 
tf 30/- deposit and tour 
ents of 1B/-, pow ance Or fitted upon 
base, as illustrated, £5/10/-, 5 post and insure TETRODE TYPE VT3! 
a sis is @ high-powered als led tetrode, Specification of 
——DASHPOT DELAYED CONTACTOR—-— LIGHTING SNIP which is as follows:—Heater volts 11.25, heater current 
ee EF , ee New perfect Muorescent tube . ¢ maker—6 feet S amp., maximum anode voltage 5 kV., anode dissipation 
te @itee emeniog end = ame hen enemies | | 90 watt standard B.C. Gtting, O/@; 4 feet 40 watt 0 watts, size approximately i4jin. long and 6jin. acrom 
: : , | [etandard two-pin Gtting, 8/6 Post and insurance the bult 
contacts suitable ’ urente operating and carriage 1/ per tube Minimum quantity 
110 v., 50 eyoles 37/6 Hepatched | dos Limited quantity only at @4 each, still in origina! packing 
Carriage end ins. 10/-. 


WIRELESS WORLD 


THIS IS ON OFFER AT AM/FM RADIOGRAM CHASSIS RIISS YOURS FOR 63 


APPROX. HALF COST and 12 monthly payments of 11/6 
TO MAKE 


The BLISS te conntoares 6 ' te 
eivers aval 
, oy range is 
This is a 7-valve A s ‘ complete with 1 
mains operated receiver : and is fitted in a black metal ca 
An exceptional performer on J for the a At so obviously 
long, medium, and short A.M Gouaunen : Mt «obs pod 
bands and on the new V.H.P. band p order. Price 
It is an ideal unit for a quality radio g dep balance by 1 
gram. paymer 11/6, Carriage and Tra 
Special features include magic eye tuning indicator, extra long scale oor u ah ro ge Peck 
t . 5 epeake 
and pointer travel—latest circuitry employing full A.V.C. feed } 
« tor T.V. but simpli back, etc., etc net, 2615 
akes the cabinet suitable ° ° “4 ° 
tape recorder, or Undoubtedly one of the finest AM/FM chassis available today OFFICE TELEPHONES 
i wid at Chassis size 17}in. » 64in. x 7gin. Price £23/17/6, carriage, packing, 
ite and insurance 20/— extra 


E.H.T. GENERATOR The Argonaut, a very efficient medium 
wave and V.HLF "AK operated re 
eiver described in the March and Apr 
Kadio Constructor,” «a sf 
lable and total coast is 
- which includes dr ! t 
nine vaivee one 
which ie a magic eye tuner of the | 
type, every resistor and condenser 
even pute and bolts, ete., needed 
omplete build the receiver 
abinet w be available later 
year The speaker not included 
at © is available if required Al 
svailable separately, send for eh 


king cabinet 


#815 


New G.P.O. telephone seta with inter 
be and push button ewitch easily 
ne to fk Moe inter 
Ir et 


THIS MONTH'S SNIP ——-—— 


l4in. T.V. cabinet of the latest styling made for one of our 


power consuin most famous firms—beautifully eneered and polished 
ament apd ap)r 
ns threes BVA vaive limited quantity—19/6 each. Carriage and packing 3/6 extra 
9 kV rectified with 
at but somewhat 
btained wit? 


© 006. vost, pacaiia The “ESTRONIC” 
BAND Ili CONVERTER ae, TUNERS 
BAND II AERIALS — | tontay’s beat value in Band It convert 


enitable for your T v. or money re oft ade 


Complete ready to eperate, §9/6 o aa 
mains or @5/- mains, post and ineurar zm) 


at) 

HALF-PRICE OFFER 
Ceramic trimmers all with jin 

BEETHOVEN CHAS3IS spindles of fair length. 5, 10, 15 
40, P.F. all 2/3 each or 24 per 

Extremely well built on chassis dozen 

size approx. 9) * 7) * 82, using only 

first-class components, fully ~ em | CIRCUIT —— 

and tested 110-240 volt A.C 

mains operation. Three wave bands 

covering medium and two shorts 

Complete with five valves, fre- 

quency changer, double diode 

triode, pentode output and full wave 

rectifier Special cash-with-order 

price this month, £5/19/6, carriage 

and insurance 7/6 

Polished Cabinet 49/6, 


NEW CIRCUIT 


OCCASIONAL 56 «« have evolved « wu 
rH} revit and 


had really 


CAY 46-AAM 


PLEASE INCLUDE POSTAGE WHEN ORDERING 
60 


ELECTRONIC PRECISION EQUIPMENT LTD. 


249 Kilburn High Road, 42-46, Windmill — Ruislip, 152-153 Fleet St., E.CA. 29 Stroud Green Road, Finsbury 
Cilburn. Middles Phone: FLEET 2833 P 
Phone: MAI 4921 Phone: RU ISL TP 5780 : - 
Halt 


ark, N.4. 
Phone: ARCHWAY 1049 
lay Thursday Half-day Wednesday Half-day Saturday Half-day Thursday 
Post orders should be addressed to E.P.E. LTD., M.O. Dept. 2, 123, TERMINUS ROAD, EASTBOURNI 
All enquiries to Eastbourne address and please enclose S.A.E., terms are cash with order 
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BUILD THE JASON “ARGONAUT” M.W./F.M. 


FOLLOWING THE SUCCESS OF OUR 
F.M. TUNER KIT, WE NOW INTRODUCE 
THIS SUPER-SENSITIVE MW/FM TUNER 
THE SWITCHING AND WIRING ARE 
SIMPLE, BUT PERFORMANCE HAS NO} 
BEEN SACRIFICED. THERE IS SPACE ON 
THE CHASSIS FOR POWER PACK AND 
OUTPUT STAGE. THE BUILDING IN 
STRUCTIONS ARE APPEARING _ IN 
MARCH AND APRIL ‘ RADIO CONS- 
TRUCTOR’ AND WILL BE AVAILABLE 
AS A REPRINT 


DIAL ASSEMBLY, WITH CHASSIS FLYWHEEL TUNING, 
JACKSON BROS 4 GANG CONDENSER, GLASS SCALE CALI- 
BRATED, WITH STATION NAMES ON BOTH BANDS £3-18-0 


ALL COILS INCLUDING RATIO DETECTOR, MW COILS AND TWIN IF’'S : £8-11-9 


AVAILABLE FROM OUR USUAL STOCKISTS INCLUDING CLYNE RADIO, HOME RADIO OF MITCHAM, SMITH’S 
EDGWARE ROAD FTC. APPROX. TOTAL COST TO BUILD £16-0-0 


THE JASON MOTOR & ELECTRONIC Co. 


328 Cricklewood Lane 
LONDON N.W.2 - Telephone SPE 


When you buy 


‘ ‘ s 1s » 
a tape recorder COUT sveciarisr 

your choice will be governed by 

{wo fac tors— 

PRICE AND SPECIFICATION 

The best t pe recorder won't be cheap 

but it will be good value for money 
Ihe Grundig Specialist’ T'K.820 3-D is the t irg ing, 1201 irge Resisting Valve line-up 
best value for your money. It: presentation, ’ ’ metal rectifiers. Main 

sa . a t | | n i nh us n ntan isi ivailabl Iwo cape spe d 
its versatility, its performance, its push-button 39 in and ' ; 1ge instantancous by ele 
track changeover, makes it the only possible iction motor 
choice for so many people. Provided the 
machine has the facilities, appearance and ease 
of control you demand, it remains to check vhict “ie 
V 1 track Was pla 1 last: freq nc ng ( 9.000 cvc Si 

whether or not its specification will stand up ir 10 - 14,000 at noise is least 40 dBs a 
to your requirements af — 


Here 1s the complete technical specifica- 
he 1K.820/3-D. Read it crin tin proximately two n per full spool 
d write to us if there ts anything owen 5 ling level meter by ‘magic « 


| GRUNDIG | Makers of the finest tape 
recorders in the world 
GRUNDIG (Great Britain) LTD., Dept. WW, 


Grundig Hou London 
lelephone: CO 


hes. Weight 
iI vw Us rd St 


Retail Price 98 gns. 


Hlectronics D 
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BAND 3 T.V. L- RS 
CONVERTOR 186/196 Mo/s ————— 
W. World,” May 1954 Estd. 1925 


omplete to build this most 


comprising drilled 


4 « 2hin., valves, wound .? % * EASY TERMS 
cond., ete.; slightly modified (om : 
8D2 or Z 77 instead of 
£2) 5 post tree. Send . w. € 
print and wiring diagram 


cece LEAK esinmenr 


of switch arts 


’ 
— SUPERHET, LATEST O21 the Connoisseur 
RADIO - GRAM CHASSIS i.'a‘Miocer series VALVES f 

WAVEBANI L.W. 800m-2000m, M.W. 200m-550m, $.W. 16m-50m 


Chassis size 13}in. ~ Sjin. = Bhim. Attractive Glass Dial 10a. > Afin. ede lit by If you want the Finest Quality Reproduction 
2 pilot lamps. H 


t rizontal or Vertiea! Station Names and 4 contro! knobs, walnut or 


ivory choice i position WC switch, L.M.S. and Gram P.U. sockets. Modern together with Workmanship of the Highest 


itry, al s adjustable dust cored and only quality components used throughout 


Delayed A vi aad neg. feed-back. A.C. mains 200250 ¥. Double wound trans! Order your choice must be LEAK. 


ates chassis m mains, Aligned and calibrated ready for use 


BRAND NEW & GUARANTEED £9.15.0 Carr. andins.46 | | AS USED BY BROADCASTING CORPORA- 
S-ohm epeckers cuitable fer this chassis aveliahle S° 19,6, 10°25 . TIONS THROUGHOUT THE WORLD. 


genuine bargain and delivery is reasonably good 


LEAK ** TL/10 "’ AND “ POINT ONE " PRE-AMPLIFIER. 


BEST EVER VALUE IN RECORD PLAYERS Cash Price £28/7/-, or sent for £4/10/- Deposit and 18 


monthly payments of 30'-, carr. and crate free 


Latest BS.R. Mode spee¢ Autochanger Mixer Unit. Famous Magidise 7in., 10in 

and 12 d selector Modern cream styling. Dua’ Xtal cartridge stylus for hich oe 

fid y reprod on A ssed ww leading Radiogram Manufacturers Comnglete wih LEAK DY NAMIC PICK UP 

, Complete with two detachable diamond heads and trans- 
OUR BARGAIN “PRICE £8 19. 6 carr. ins. 46 former. Cash Price €21/19/9 or sent for £4 Deposit 

and 10 monthly payments of 40-. Post and packing paid. 

ELECTROLYTICS leoding Mokes New Stock = erete Mos P BP 


TUBULAR CAN TYPES 80 oh CO-AX Delivery of al! the above is from stock. We can also supply 

: sane tev CASLS IAL the LEAK F.M. TUNER. Wharfedale, Goodmans and 

pte y gy wil a ee Tannoy loudspeakers, etc., Connoisseur Variable 3-speed 

sa/ane ¢ Feeder losses out 60 Od. yd Motors and all other Quality Equipment on EASY TERMS 
16/450 ¥ , . 2 Please let us have your requirements 


OUTLET BOXES 
BALANCED TWIN FEEDER per 


: mn v TWIN. SCREENED FEEDER per : NOW TRY THE NEW 


260/275 v ‘ 80 chms) 


238 6 100 + 200/275 v. 1p/@ 00 OHM COAX CABLE 84. per v4. iin | REMINGION SUPER 60 
dia | 
ONDENSERS Silver, Mies, All 
* t 680 pf. 6d 


each SPEAKER FfRET..-Expanded Bronz» 


t amics Od. eact Tubulars, 450 v anodised meta! Bin in., 2/9 ‘ I 
Hunts and T.C.C. 0005, .001, 005, 01. 08 Bin., B/-; ‘ 3: U | - 
and 1 350 od , J 500 ¥ Hunts lin. @i-: 3 in. 8/6. ete 

z i 


5H j ) He 


JASON F.M. TUNER UNIT 87-105 me/s 


@ this modern and highiy 
drilled 

coils and 

niniature valves, and 
omponents, ete., lor 
Superior dia: cali 

2 pilot lamps, 12/6 
mponents kit 
mains (ranslormer 


i by Radio Con 
ated handbook with 


tree 


Saezene 8.T.C. RECTIFIERS 


arb< yD valu ohms 3/26 3 , 43: K340 22 KV. 6 
egohms § 66. K3 50 4kV. 73 
12/6: K3/160 14 kV 
- 125 v. @ mA., 4/-; BM 
126 +. 100 mA., 4.9: RMS 126 ¥. 120 mA 


WIRE E WOUND erpes | i .mua' a oe 


% « Here « The Supreme Shaving instrumen 

00 s.57.13:1 ; 5 PRE-SET W/W POTS SEND 5 / —the latest super-styled model with 

15.000 obms 000 ohms, § T.V. knuried slotted knob type. 25 ohms to ONLY larger effective shaving area Double 
0,000 ohms 3 60,000 ohms. 4- 


60.000 ohms to 2 Megohms (carbon) 3/- (returnable Deposit) | insulated Built-in Motor AC'DC 200 
Q mm al ; f iw ’ 
ALUMINIUM CHASSIS Gor tOdap Seen Tite] Fee ey Se lay 

mo VOLUME CONTROLS len Sk Satenal oe de-finish presentation Case 

z holes lin. sem: Midget Type. Lone spindles ‘ fied | = NED FOR I 
All values 10,000 ohms to 2 Megohms ner sm aamneted * 4- ALLOWED FOR 
Less ow... 3-: 6.7. ow. 4-: DP. ow. 49 


Al teaivibeains bored Guar 12 months NS eee ‘ae YOUR oLe get + | 


wf 
) 


Hi-Bie 


ments of 246 (or 196 


make any condition! you buy 4 
T me 5 RADIO COMPONENT SPECIALISTS | you send your old 1 New Remington Super 60 afcer ¢ 


ra | 
shaver) or Cash or Terms 


Send for FREE BROCHURES 


ee ee 8 


Phone: THO 2188. Hours 9 am—é6 pm.. | pm. Wea 
Sone, THO ust weoreecioenen | The L-R- SUPPLY CO. LTD 
TATION BUSES 130A 133, 189 166 190 as 7 
i ephorn 
Kindly make ~heques, P.0.5 ete, sayable to TRS Pou & BA LCOMBE ° SUSSEX Satenmhe 254 
l b.. 1/6, Sib 2- 1Mb.. 2'6 34 


Bargain Liste 


WrreLess WORLD 


A NEW FM UNIT 


™ Fy) FOIL 


A 7-valve receiver of advanced design the RD JUNIOR FM Unit employs the very latest techniques and has 
one of the most ambitious specifications so far offered in this country. We are confident that it will prove a 
worthy counterpart to the RD JUNIOR Amplifier, with which it has primarily been designed to work. 


MAIN FEATURES 
High sensitivity * Negligible Frequency Drift. 
Very low distortion * Grounded-grid twin triode RF stage 
Ganged Variable Inductance Tuning * Automatic Frequency Control 
Foster-Seeley Discriminator * Low Impedance Cathode Follower Output. 
sm entirely free from back-lash and extremely smooth in operation. 


Panel matches that fitted to the RD JUNIOR Control Unit in size and range of colours and incorporates an 
attractive edge-lit dial 


Meter available as an optional extra for precision tuning. 


* Built-in filament transformer obviates necessity for external L.T. supply. 


Price: £17.10.0. (P.T. £7.7.0.) 


Illustrated literature available post-free on request Trade and export enquiries invited 


ROGERS DEVELOPMENTS (electronics) Ltd. 


“RODEVCO HOUSE” . 116 BLACKHEATH ROAD . GREENWICH . LONDON 5S.E.10. 
Telegram Rodevco Green London Telephone TiIDeway 1723 


* YOU CAN RELY ON US ” 


Stockists of all Radio and Electronic components for 
manufacturers, laboratories, Educational authorities, 
and the amateur. 


SPECIAL OFFER 
WE HAVE ACQUIRED A LIMITED NUMBER OF THE FOLLOWING NEW INDUCTION 
MOTORS 
RATING AT SYNCHRONOUS SPEED OF 1,500 RPM 220/230 V. 50 c/s 
| PH CAPACITOR 1/80 H.P. CONT. RATING AT 1,425 R.P.M. COMMERCIAL USE 
1/8th H.P. 
SIZE 4 1/4" DIAM SHAFT | 3/8” x 5/16’ 
PRICE COMPLETE WITH CONDENSER 55/- 


* 
MULLARD 510 AMPLIFIER AND G.E.C. 912 AMPLIFIER—ALL PARTS STOCKED 
AND AVAILABLE ON H.P 


INCLUDING ELCOM, BULCIN, TCC, HUNTS, DENCO ETC. 
DETAILED LISTS ON ABOVE AVAILABLE 
ALL AVO, TAYLOR, INSTRUMENTS FROM STOCK 
NEW CATALOGUE AVAILABLE 24d. STAMP 


RADIO SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W55. Telephone : EAL. 5737 


Next to sth Ealing Tube (TURN LEFT) 9 to 6 p.m., Wed. | o'clock 


WIRELEss WORLD 


ACOUSTICAL announce the introduction of 
the world’s first full range DISTORTIONLESS 
ELECTROSTATIC LOUDSPEAKER 


This Loudspeaker, designed for use in the 
home, was demonstrated at the London 


Audio Fair in April. 


% Acoustical were the first to demonstrate a British 
designed distortionless Electrostatic Loudspeaker 
and the first to show the possibilities 


of extended range with this system 


COOSTICAL 


ACOUSTICAL MANUFACTURING COMPANY LIMITED 
HUNTINGDON, HUNTS. 
Huntingdon 361 & 574 


WireLess WorLD 


OEFLECTOR COILS LINE TRANSFORMER 


designed for 70 Deflectio employing a Ferroxcube core 


and employing Castallated and incorporating Width ar 
Ferroxcube wre Linearity Controls E.H.T 
13.5 KV 


also 13 CHANNEL T.V. TURRET TUNERS 


Gillone Electric 


ROCKSTONE WORKS . DOMAN ROAD 
CAMBERLEY . SURREY 
TELEPHONE: CAMBERLEY 2360 


TELEVISION COILS 


wound t ‘ 


The above shows one of the tw nits w ome e our new Portable 
Professional Tape Recording Equipme Type @WB)i. The following a DISC 
salier fea ‘ 5 be ted 2 ’ 
*% Tape speeds of 15 and 7) i.p.s. of 7) and 3] i.p.s.; performance , f , CYLINDRICAL 
at all these speeds to Master Tape standards f 
*% Monitoring from tape or ingoing signal—instantaneous 
comparison ' - & RECTANGULAR 
* 8 B.C.-type meter and circuit gives positive indication of CELLS ssn Mas 
audio level, also bias and erase voltages 
*% Tape inching control for easy editing . from 60 mAh 
*% Optional built-in 4-channel microphone mixer ‘ ‘ 
f i to 20 Ah cap 
*% Complete equipment, including menitor amplifier, sel 
contained in two portable cases 
Write or telephone fo / elails 
please) to DETAILS FROM OLE CONCESSIONAIRES 


ARIEL SOUND LTD G. A. STANLEY PALMER LTD 


57, Lancaster Mews, LONDON » Wed Maxwell House Arundel Street Strand London wWC2 


Tel. PADdington 5092 Telephone Temple Bar 1619 


WIRELESS Worip 


/ i 
(@p)) ,HIGH GRADE INSTRUMENTS 
“<=” for radio and electronic engineers 


measuremenct of current measurement of very low values 
pitage 


Fulscale meter 4in dia scale 
moving coil having 270° arc with 
a Yin. scale length 


Square flush 


34in, moving iron AC/DC meter 
Round flush Type $35 


High torque moving 
coil portable meter 
Precision grade 


BS.49 


e test set for simul Ohmmeter for the rapid and direct 


Universal multi range vest sec 


of resistance. Model RM.155 electrical and radio engineers 


| 


TEST SETS — } 


These represent just a few 
of our wide range of high 
quality instruments which 
are used by the electrical 
and electronic industries 
May we supply you with our 
comprehensive catalogue ? 


Tester for measuring the 
voltage of electrical com- 
nsulating materials. Model 


pedance Bridge covering a wide range 
of values for the measurement of + 
tance inductance and capacity 


UB.202 


sete 
. 
oo *. 


BRITISH PHYSIG: A LABORATORIES 


Radlett, HERTS ~~ "el : RADLETT 5674-5-6 


€.22@-——2 208 — C22 ——€ 222 $0 20 20 
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‘Reproduction 


iad 


The cradled interchangeable discs 
are a course counterbalance for 
all heads and cartridges 


The two . slide-weights give 
complete fine adjustment grada- 
tion within 8 grammes. 


Closure of the feed lead gives 
freedom from interference both mech- 
anically and electrically. 


A finger-touch calibrated pedestal gives a new 
Lf approach to rapid precision alignment of all heads 
v and cartridges 
; Friction-free spheres give the ultimate in tracking 
<‘iere smoothness 
wai 
The plug-in shell will take ALL popular cartridges (two shells are 
included with each arm). The fitting is standard for direct plug-in heads. 
We believe this to be the LAST WORD in Pickup arm refinement 
ASK YOUR LOCAL DEALER FOR FULL DETAILS 
ANOTHER MAGNUM PRODUCT manufactured by 


BURNE-JONES & co LTD MAGNUM HOUSE LONDON 


A new 
scientific advance in 
sound reproduction 


Ambassador introduce new te Export Model PRG/5656 
Five valves six wave 
Radiogramophones for Home bands, four with electrica 
band spreading Garrard 
and Overseas buyers featuring 3 speed record changer 


High Fidelity sound at mn Home Model PRG/AFM 
x valves three wave — 
extra cost! A new brilliant Long, Medium and F.M 


Garrard 3 speed re 


cord 
changer Price £79.15.0 


achievement in scientific kill 
dispenses with unnec 
essary complicated 
circuitry and multi 


loudspeaker systems 


EE) 7, ogeamy 


AMBASSADOR RADIO & TELEVISION LTD., PRINCESS WORKS, BRIGHOUSE, YORKSHIRE. 
Teil Brighouse 1280 Grams Ambassador, Brighouse 


WIRELESS WorLD 


Solarscope CD 513 


An Outstanding Oscilloscope 


A general-purpose D.C./A.C. Oscilloscope with . 
; ‘ : 
facilities for direct time and voltage measurement Also available : Solarscope CD $23. 
»n both continuous wave and pulse phenomena 


% 4 million to one T.B. velocity ratio. 
Max. Bandwidth D.C. to 10 Mc/s 
Sensitivity I mV/cm. to 10 V/cm *& Improved T.B. accuracy. 
Vime-Base oS 9 ey. © Ho % Long persistence C.R.T. 
sec/cm. with expansion 
up tox 5 


internal/External Sync. or Trigger Developed from model CD 513, this new 


Dimensions 16” x 10° x 23” long Solarscope has an extended T.B. range at the 
Weight Approx. 70 |b lower end, giving a 10 second sweep time 
coupled with higher calibration accuracy. The 
) engineer to give you a demonstration deal oscilloscope for L.F. and servo work 


PME SOLARTROM ELECTROMIC GROUP LTD. 


Thames Ditton, Surrey. 
RELIABILITY—UNDER OUR 12 MONTHS’ GUARANTEE 
Telephone : EMBerbrook 5522 
OSTS HAVE NEVER EXCEBDED 0.2% OF SALES 


Cables : Solartron, Thames Ditton. 
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Attenuation db/100 ft 


Dimensions (inches) 

Centre Conductor 

Over Cellular TELCOTHENE 
Over Wire Braid 

Over TELCOVIN sheath 


1/0.022 
0.093 
0.117 
0.157 


WORLD 


APRIL, 


TELCON CELLULAR POLYTHENE 
INSULATED DOWNLEADS 


This new range of 75 ohm cpaxials has been especially designed for 
the reception of Band II (FM sound 87.5 — 100 Mc/s.) and Band III 


Television 174-216 Mc/s.). 


ET6M 
1.5 
3.4 
48 
7.2 


ET7M ETSM 
1.0 1.1 
2.3 2.6 
3.2 3.6 
4.9 5.3 


ETIOM 
0.6 
1.5 
2.2 
3.3 


7/0.0076 1/0.029 
0.093 0.128 
0.117 ... 0.152 
0.157 0.202 


7/0.010 
0.128 
0.152 
0.202 


please ask for a copy of Publication TV 5 


THE TELEGRAPH CONSTR 


BRANCHE 


CTION & MAINTENANCE CO LTD, TELCON WORKS, GREENWICH, SEIO 


TEL : GREENWICH 329) 


BIRMINGHAM, CARDIFF, LONDON, MANCHESTER, NEWCASTLE AND NOTTINGHAM 


SPECIALISED 
LOUDSPEAKER 
ENCLOSURES 


Send for 
details of 
the new range 


of enclosures 


including the 


Goodmans Acoustical 


Resistance Unit 


H.P. Terms Available 


Hear them for yourself at 


Demonstrations 229 REGENT ST 


Daily 10.30 5.30 


Saturday 10.30 a.n 12.30 Telephone REG 7363 


B. K. PARTNERS LTD. 


LONDON, W.! 
ENTRANCE HANOVER 5§ 


1956 


ATTRACTIVE VACANCIES 
FOR WORK ON 


COLOUR TELEVISION 


E.M.1 


Laboratories Ltd. 


Middlesex. 


Research Hayes, 


A number of attractive vacancies have arisen 

for Graduate (or H.N.C.) Electronic Engineers 

and Physicists tor work on COLOUR TELE- 

VISION and UH.F. Television Transmission 
and Reception 


These offer unrivalled opportunities to be 
trained in and to contribute to the newest fields 
ot Electronics, in the Laboratories where the 
present British Television System originated. 
Salary according to qualifications 
perience. Fension Scheme. 


and ex- 


Apply PERSONNEL DEPT. (RL/3!) 
E.M.I. LTD. HAYES MIDDLESEX 


ps, Ame 


anil cA set ies So 


ApriL, 1956 WIrrELEss WORLD 123 


PRESENT 
THE 


\W14 
\ s a 
Wirer MY 


designed 
to provide 
better 

tape-recordings 


This new Lustraphone microphone has been produced in answer 
to the very real need for an instrument which is both better in per 
formance and more dependable than types hitherto available to the 
many users of tape-recorders 


The “ Lustrette " is of compact and elegant appearance, and can bx 

used equally as a standing instrument or held in the hand. It embodies 

the very latest techniques in microphone manufacture and is fully up 

@ Suitable for any tape to professional standards. Behind the “ Lustrette"’ microphone is 
recorder a tradition of years of specialisation in microphone manufacture and 
design, by a firm whose microphones are used for recording, broad 


Ne desig rs) i-direc ‘ 
@ New desig NEGO casting and wherever quality instruments are sought. The “ Lustrette 
ona! inser connects straight into existing tape-recorders to give you high standards 
© Brilliant rebreduction of of recording and years of trouble-free service. 


Full descriptive literature on request 


@ Faithfu c he riginal 
a Htrusiv € 
MODEL LOD é6!—20 ohms L0/61M— 200-600 ohms 
; LO/61/Z—high impedance ; LD/61ZC—replacement for 
ce ad ‘ ‘ 
@ for use eitie as stand Condenser Type. Response substantially flat from 70 
i mode 12,000 c/s Size 24° high x 24°, cream ivory plastic housing 
For use as stand or hand model Supplied with 9ft. of cable 


® Carries LUSTRAPHONE BRITISH IN DESIGN, 
STANDARD MATERIALS AND MANUFACTURE 
GUARANTEE 

® Complete with bie Ww 6 LUSTRAPHON E, LTD. 


pane Caren St. George’s Works, Regents Park Road, London, N.W.| 


ANOTHER LUSTRAPHONE FIDELITY PRODUCTION 
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PIRANI HIGH VACUUM 
TEST EQUIPMENT. 


Manufactured by “ PYE ” CAMBRIDGE LTD. for 


5, HARROW RD., M.O.S. ATOMIC RESEARCH STATION 


PADDINGTON, W.2. 
PADDINGTON 1008/9 and 0401 
CABLES ; HENELEC, LONDON 


PIRAN!I CONTROL UNIT 
PYE SCALAMP GALVANOMETER PIRANI BRIDGE UNIT 


THIS COMPLETE VACUUM TESTING EQUIPMENT (5 ITEMS AS SHOWN) 
OFFERED BRAND NEW IN ORIGINAL CARTONS. 


—_ £35/ - / = CARR. PAID. (LESS THAN HALF COST PRICE) 
Cd 


PIRANI GAUGE HEAD (SPARE PIRAN! GAUGE HEADS, EDWARDS TYPE Mé, LESS CALIBRATOR, I5/- EACH 
WITH CALIBRATOR 


KAYE’S for RELAYS 


WANTED 


BC221 Frequency Meters We pay £96 B.P.0. 3000 and 600 type to your specification 


Coils up to 100,000 ohms. Tropical Baked Contact Bianks 

Largest stocks in Europe of or Vacuum Impregnated. Component Supplied to order 

arts and/or coils supplied separatel ® 

P PP P y Key switches 

Prototype relays made, if required. and Telephone 
Equ pment 


ALTHAM RADIO co. . Please may we have your enquiries NOW 2 
Jersey House, Jersey Street, KAYE ELECTRICAL MANUFACTURING CO. 
Manchester, 4. Havelock Works, Havelock Place, Harrow, Middlesex. 


Central 7834/5/6 HARrow 1432 
er natn ort ott Not ot nt Nore 


Government surplus material 


ALWAYS “B81T" 
STAND No. D426 


a(( (@y» CASTLE BROMWICH 


SUSPENSION DRAWER SLIDES, SUN and PLANET FRICTION ELIMINATORS and SHEAVES 


Ask for Brochure and pages 47, 49 ana $3 


E s, P and Sole Manufacturers 


AUTOSET (PRODUCTION) LTD., DEPT. “H,” STOUR STREET, BIRMINGHAM i8 
Tel.: EDG 1143 (3 lines) Please mention Wireless World ESTD. over 35 years 


WIRELESS WorLpD 


“RF. 26" F.M. CONVERTOR UNIT—88/100 Me/s. 


We can now offer this eclf contained 
Unit maprising 6 Valves—2-68A6 
Bssl, Vai EPS4, EPS4 Two (PF 
stages and separate local oscillator also 
Muirhead graduated § vernier irive 


asy taning 
OFFERED TO COM- 
LETE F Li 
t t 


RADIO LTD.) 


5 Harrow Road, Paddington, W.2 


PADdington 1008 9 and 040! ond MPOO, tnctutias sweet 2 _ 


£65 
PEN MONDAY to SAT. 9-6. THURS. | o'clock ALL ITEMS SOLD SEPARATELY 

Charge { alia “aw u 

SEND STAMPS FOR NEW 1956 28 - PAGE CATALOGUE @ Assembled, aligned o 


Call for demonstration 


Communication Receiver : 
SPECIAL REDUCTION FOR 
Ty pe P ( .R 3 ses OF VALVES atest ty 


H5GT,LA6GT ar 
‘ ver 
rand New, in Original Cartons: 6 valves l pew and guaranteed 
F. Stag veges - ; £7196 


NEON INDICATOR 
triking at Bo 


) American and B.V.A. va . 
8 NEW AND GUARANTEED 


MINIATURE LF. STRIP TYPE 
——- “373 9-72 MEG 


OBSOLETE TYPES (Available from Stock) 
f . aPT 


PEN DD 


ondensers 


0/6, carriage tree 


TRANSMITTER RECEIVER 
“og” WALKIG TALKIE SETS QUARTZ CRYSTALS 
Apecial offer mplete with ey - F ndamente ' 
: -ARPI2 and ATPS, with circuit nd a Mag F nae (> 
ATESI rvPEs NOW IN STOCK ¢ ' iM These sets are t a. 1m Types W070 Ke/s to 8080 Ke § 


Channel 270/38 


} Koja 90 Types 
to "SAO Revs eas 


h ate 
NEW AND GUARANTEED, or. 
Complete sete “ 


TYPE FTI41A (S4th Harmonic 
Pin pin. My 


2 


62A INDICATOR UNIT 
miaining VURG with Mu-Metal Ser 

ea: 12-4 4 Me. 
iM 
1 Mele 
4m 


AWDWOODOOBOWKOBOOO;, 


724 HA Mee 
BRAND NEW AND 
ANTEED, 7/6 each 
Oomplete Bete 
Channel Q/71 


‘oo 


’ ORYSTAL HOLDERS, 1/6 
FERRANTI TESTVA 10°, Discount on all orders >» “es 


£10 10 © 


ve and quantit = 
nidlenusers fered BK , 
r Gri6. "Pow aes “ TELETRON ” BAND iI! 
— Constructor” ‘s ircult whe CONVERTER 
TR 1196 TRANSMITTER 
Transmitter Section comprising 
S2, EFGO, VT601, Relay, «1 
pp. 26 PYE 45 Mcs. STRIP 
TYPE 3563 UNITS 


RECKIVER ' . t 

WITH ‘ > } ve mt ee 3/0 plus 04. packing and | 
5 $ i and meatroction details 

lividually priced parte 


Carriage paid 


1p 
Power Pack xin 226 extra 


RCA 931A PHOTO-ELECTRIC 
CELL AND MULTIPLIER = oc 
* For ftacetmile tranemiesion, flying «pot | CRYSTAL MICROPHONE INSERTS 
CATHODE RAY TUBES lecine tranamission and research 
VCR1S8A WITH SCREEN f w light-ievels, 9-stage 
VORIS0A. 2) it brand ne » original cs P e ew and guaranteed , = 
2/- D sheets « ‘ yl cs a mpiifier 
cRe? 1 f v ‘ 0 valent to Mazda 7 ] “a “ Very sensitive 
VORSI7C. : : . PHOTO-ELECTRIC CELLS. Guasantese eae 
METAL 8 REENS | { Tested 
oe ENLAR sce : bl oP. Le Brand New and Boxed. 4 Pin suite), oF 46 brew: 
VORe?. Siig ? 2 : U.X. base aew end bused 
SBPi. Brand ne Baird GO1LS-U S.A. 714-668, 17/6 enact _" 
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thnowle ed fot Per eclion 
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ape Recorder 


SUPPLIED ASSEMBLED and 
READY FOR USE for £43/-/- 


GUARANTEED (Pius £1/10/- carriage and insurance 
12 MONTHS to us.) HP. terms 


£1 is refunded when packing case is returned 
Deposit €21/10/0 and 12 monthly payments of €1/19/11 


FO 
(B.V.A. VALVES 90 DAYS) 


The items illustrated and described form the complete equipment. 


THIS RECORDER IS AVAILABLE TO 
MAIL ORDER CUSTOMERS 


SEND $.A.B. FOR ILLUSTRATED AND 
DESCRIPTIVE LEAFLET 


@ Will play the new pre-recorded tapes 

@ Provides 2 hours playing time at Hin. or 
| hour at 7\in. per second 

@ Will take all standard reels up to 1,200 ft 

@ Extension speaker sockets are provided 


@ Has dual input channels for mixing 


HOME CONSTRUCTORS! ! 
BUILD IT FOR £40/-/- 


IT ONLY NEEDS CONNECTING UP 


H.P. Ter: shown below 


The actual assembly of the Tape Recorder 
connections 


extremely simple and only involves a few 
The Truvox Tape Deck and the Quality Amplifier are supplied tested and 
ready for use, and all that is required to complete the 
together (a connection chart is sups 
provided into the Attache Case 


WE WILL SUPPLY ALL FIVE UNITS LISTED ABOVE, i.e. THE COMPLETE 
BUT UNASSEMBLED RECORDER FOR £40. H.P. Terms Deposit £10 and 12 
monthly payments of €2/15/- or in two parts as follows 


Recorder is to connect the two 
ed for this purpose) and secure them by the screws 


12 monthly 
ayments 


CASH P 
DEPOSIT of 


PRICE 
(a) TRUVOX Mk. TR7U TAPE DECK MODEL 
AMPLIFIER WITH SPEAKER 2001 


OF TAPE 433 10 0 ci6 ts 0 aru 


»ee note below re packing charge 

(b) ATTACHE CASE AS ILLUSTRATEL 
ACOS CRYSTAL MICROPHONE 10 0 . — 

NOTE : Please send 30/~ to cover cost of packing, carriage and insurance 
Ci if the packing case is returned to us intact 


EACH UNIT IS AVAILABLE SEPARATELY AS FOLLOWS 


We will refund 


12 monthly 
payments 

DEPOSIT of 
(a) TRUVOX Mk. TR7U TAPE DECK é ait ti Oo ci ts 
(b) AMPLIFIER MODEL TRIF WITH SPEAKER 7 0& 9 months 
at 18/6 


(c) PORTABLE ATTACHE CASE -_ 
(d) ACOS CRYSTAL MIKE 33 
(e) REEL OF TAPE |, 200% 


Please include €! when ordering (8) or ( 


ng charge, this whole amount will be 
refunded if case is returned to us intact 


THE NEW TRUVOX MODEL TR7U 
TAPE DECK 


THE NEW TRUVOX MODEL TR7U TAPE DECK 
3 Shaded-Pole motors. Drop-in Tape Loading Push 
Button Control Separate Push Button Brake Fast 
forward and fase reverse. Silent drive eliminating Wow 
and Flucter. Half Track working and 2 speeds, 34in. and 
Thin. per sec Positive Azimuth Adjustment Overall 
size only 144 x I2gin 


MODEL T.R.1./F. QUALITY AMPLIFIER 


This amplifier has been express 
ly designed to meet the require 
ments of enthusiasts 
for fidelity reproduc 
tion, and in particular 
CORRECTLY 
operate the above 
rTRuUVO X 
DEC K ic is * 
supplied complete . 
with a matched - ov “ 
Elliptical 3 ohm 
P.M. Speaker, it incorporates an efficient Tone Control 
arrangement and has a Magic Eye Level I! sdicator 
Operative on Record) Co-axial o.ket is also 
ncorporated for MONITORING on Reccrd. This can 
als The An plifier 
also be used for high quality reproduction of gramo 
one records direct from a gram unit 


be used to feed an external amplifier 
ar 


ACOS CRYSTAL 
MICROPHONE . 
MODEL MIC.33.1 N 
RECORDING 


PORTABLE ATTACHE CASE 


as may be judged from che illustration above, is a 
compact and attractively finished case, being covered 
maroon rexine and having an ivory coloured speaker 

it contains concealed pockets to accommodate 
icrophone, Mains Lead and a spare |,200fc. reel of 


STERN RADIO LTD. 


109 & 115 FLEET ST., LONDON, E.C.4 


Phone : CENtral $812-3-4 


Arril 
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80 

807 
802 
902 
9001 
9003 
9004 
9006 
954 
955 
956 
10C2 
10F I 
1Or9 
10P 13 
12A6 
12AH7 
AT] 
AUT 
12BA6 
12BE6 
12C8 
12H6 
12)5 
12)7 
12K7 
12K6 
12Q7 
128C7 
128G7 
12SH7 
1258)7 
12SK7 
128Q7 
12SR7 
20D! 
20! 
2SL6GT 
25U4GT 
25Y5G 
25Z4G 
25Z6GT 
ISL6GT 
swe 
35Z4GT 
SOL6GT 


oocsse-ooo 
Conwouwsacece 
SESS S SETS 


SCeeeeeauweevoe4s ours 


“MN Oueaou 
STSSSSES 


DH73M 
EABCBO 
EAC9! 
EAF42 


MNNOONYSSSeveoewtunsooeo 


UCH4a2 
UF4l 
UL4I 
UuY4i 
VA2! 
VRS} 
VR54 


FY 4/500 10/~ | 
i Gzn 12/6 
9/6 130 5/- 
76 HL 5/6 
7/6| HL2300 7% 
5/6 | HPQIIC 
8/6 | KLIS 
66 | KT2 
8/6 | KT3IC 
716 | KT66 
106 KTW6!I 
6 | KTW63 
86 KTZ4I 
10/— LP220 
116 | Mei4 
9/~ | MS/PEN 5; 
6 N78 12/6 
9/- | N709 12 
10) | P4t 9 
9) P2115 
9 PENIS 
6/9 | PEN46 
6/6 PEN22 


VR105/30 
VRIIG 
VRID 
VRI36 
VRI37 
VR150/30 
vP23 
vs70 
vT52 
vTsol 
vu 
vVUu6e4 
vuitt 
VUI20A 


10/6 PCFRO 
10) PCFB2 
13/6 | PCLB3 
10/ PLBi 13/6 
12/6 | PLA? 11/6 


SR4GY 


HES 


with Black K 
i Bank 


VOLUME CONTROLS, 


2 Meg 


CABLES, ETC 


Twir Fiat 
Flex 14/0076 


screened Cable 


Transparent Mains 
Singles 

win 
Push Back Wire, 14 Strands 
Semi Air Spaced Co-axial Cable 
Solid 1/0022 
Stranded 7/0076 


* * * * 


gie pole 
and Meg 


VALVEHOLDERS 
BIA. B9G Mm 


Build this Excellent 
Kit for Yourself ! 


ALPHA 3 VALVE T.A.F. KIT 


£5 .10.0 


shopping lit t/ All 
a 


Easy to Build 


*® Vaives 6j7, 6K7, 6V6GT 
plus metal rectifier 


& Walnut cabinet. 


Full instructions, point to point wiring 
diagram 


Circuit diagram, and full 
components 


be purchased separately 


MAINS DROPPING 
RESISTANCES 


725 ohms Erie tap at 600 « 
650 ohms taps at 375 ohms 
30 ohms 


» 2 sliders 
ve, 1,200 ohms 
us Mains Dropper 

2 taps 
s Dropper, 910 ohms 
CRT ISOLATION 
TRANSFORMERS Type NAD 
“= a 25 boost 


larly suitable for 


4¥ 
NR 9D, 108 v 


Panel and Solder Tags 


Type NAI2 
220/240 volts 
0-2-4-6.3-7.3-10 and 


taps which 
by 25 and $0’ 


nerease 
respec 


s suitable for most 
Ray Tubes n Mediu 
Receivers 


versatile Low Capacity 


ransformer with Universal 


jer Tags 


Type NAIA 
seful cransformer for 


s with falling emissior 


each 

7 7 

SPECIAL PURCHASE! 
G.EC Cabinet Loudspeakers, Cat 
Ne C1955, Bin. P.M. Moving Coil 
Loudspeaker Unit 2/4 ohm with 


Pree @ act 


me ol 


- * . * * . 


PHIFCO ALL-IN-ONE 
RADIO METER 
Testes LT. O46 v. AC/DC HLT 
0-240 v., A.C./D.C., MIA 0-30. Black 
Bakelite internal Battery for 


Circuit Price 316 


Case 


Testing each 


VARIABLE CONDENSERS 


3} gang 0005 mid 

2 gang 00035 mid 

0005 mid. with feer 
and trimmers 

m 


4 gare 


iget with dust 
00035 mid with 


trimmers 


2 gare 
cover 
Midget 


2 gang 0005 mid 


RADIO SUPPLY co. 


ow 1 or 


4k 


ee | eae | 


VICTORIA SQUARE 


LEEDS I. 


TS... FERRO-MAGNETIC 


AERIAL ROD 

of Ferrite rod with ful 
nding Medium or 
g Wave internal 


WHEN ORDERING PLEASE 


STC RECTIFIERS 
10 am 3 
4 AM 4 


SMALL SUB-CHASSIS 


With 2 valveb 


type of valves 


olders for 954, 955 


PENCIL RECTIFIERS 
5/6 K 3/50 
x 3/60 
® 3/100 


HEATER TRANSFORMERS 
Primary 1230 v 
Available 


vole 4 amp 
volt 1.5 amp 
amp 
1) amp 
amp 
amp 
} ang 
3 volt 3 amp 
2 vole .75 amp 


—Aeaneuwan 


LOUDSPEAKER CABINETS 
This attractive ished 
cabinet is available for 6 or 
Bin. speaker units. Mera 
fret, complete with 


wainut f 


speaker 
back and 
rubber feet 

6iin. type 

Measures jin. x Bjin. x 44ir 
Price 16/6 each 

Bin. type 

Measures 10jin. « 104in 

base. Price 20/6 each 

Sin. type 

Measures 64in. « 44in. x Thin 


base 


LOUDSPEAKER UNITS, ETC 
Sin. Types by Elac 
Celestian, etx 
b4in 


Types by Goodmans, Rola 
A 


Types by Goodmans, Plessey 
rs 


Types by &. & A. Celestiar 


6)in. Water Speaker by Truv 
suitable for Car Radio, et 20 
I2in. Plassey Lightweight 5 
Eliptical »peaker G imans 

4in. « Vie 19) 
All above are P.M 
2-4 v. Speech ¢ 


Speakers. Standar 


TELEVISION TABLE 
Size of top, 194ir Phu 
(Bir t 


for 


Heigh 


transit. 40/~ each, carriage 3 


CONNECTOR LEADS 
single lead with 


ocket 44. cach 


wander 


QUOTE “ DEPT ww 


TERMS ; 


follows 
add I/-; 


MAIL 


Cash with order or 
Postage and Packing charges extra, as 
Orders value 10/- 
0)~ add 1/6; 
otherwise stated. Minimum C.O.D. fee 
and postage 2/3. 


c.0.0 


add 94.; 20 
{S$ add unless 


ORDER ONLY 


sunded legs which unscrew 


WIRELESS 


em tO a, 


Wor_p 


Ot 


Oe 


TOTTENHAM COURT ROAD, LONDON, W.1. 


MUSeur 


frorr 


5929/0095 
0 yards only Tottenhar 


EUSton 553345 


THE 
JASON F.M. TUNER 


£10 196 
a 


26 


THE GRADIENT ¥ M TUNER PMT4 
: ‘ 
£6196 


AM/FM CHASSIS 
‘ “ 


THE DULAIL FM. TUNER. | 
win plitier ) 
al slae i) 


silable, al 
SPECIAL ovre ® 


where throug 


£1 5 19/6 


DENCO FM. TUNER 


rm POWER | bf a KIT 


for the 


626 


valve rectifier 


NEW CONVERTORS 
M 


COMPETITIVE BAND It! rwe 


THE FAMOUS UNIVERTER -COMPARE 
THE PRICE 

Haodeome ‘ 

areas, ¢ 


26/106 


Cour 


t Road 


Tube 


All post orders please to:—24.26, HAMPSTEAD RD., LONDON, N.W.1 


APRIL, 1956 


TELETRON BAND III CONVERTOR: Still 
available, this very popular convertor kit as 
iustrated and fully described in previous 
issues of the “WW For use with 
most T.R.F. or Superhet Band I T.V. Re- 
Construction details only, with 
individually priced parts list 64 
Kit complete as specified 48/6, 
ny 2/- p. and p 
tl Fringe area version kit 
p. and p 
either of above 25/- 
We carry comprehensive stocks of all Band 
Ill Convertors by leading manofacturers. 
Also serials 
low-loss co-axial 
Let as bave your enquiries. Any branded 
convertor supplied on H.P. terms! 


complete 
Power pack kit tor 


INTRODUCING 


A.M F.M.! 


DUIAI RADIO/RADIOGRAM CHASSIS TYPE H4 


AM FM KIT! 


Fi 


eu JASON 
and A 


RST AGAIN! 


AM/FM KIT 


SPECIAI 


PURCHASE’ MANUFACTURER'S SURPLUS 


THE 


B.C, GRAM REPLACEMENT CHASSIS KIT 


ecelver, we have pr 


ent qualit High eeneiti 


Attractive Uluminats 


Mains 


igh 


8 a profess 
an ale 
carriage ar 


hassis 
25 


add 
é 


Please postage under <! or 


to p.m. Monday to Friday Sorry 


Cash with 


order 


but 


we close at |! 


c.0.D 
e 


charge 


extra—open ? a.m 


m. on Saturday 


195¢ WIRELESS Wor.Lp 


THE ECONOMY FOUR TRY. KIT 
| tifier 


y re 


THE RC. RAMBLER ALL-DRY PORTABLE 
KIT 


sing appearat 
attractive reat 
attache: case . 
Oi 7in i 
with batteries 6 pit 
Built-in frame 


kiet available at 1/6 post free Th 
packing and carriage for complete kit 


THE “SUPERIOR” FOUR KIT. Gur] Components, es specified. including 


k at the ape 


required components are supplt 

Ch ae read . , ise RAMBLER MAINS UNIT! At last we are able to offer our special mains units kit for using 

l0in. wide Maximum de h at t our popular all-dry Rambler on A.C. Mains. Complete kit, which when assembled 

\. tapering to Shin. at toy j s front. | Ste snugly into battery compartment, can be supplied at 47 6, plus 1/6 packing and postage 

attractively finished Price includes al) required components, and full assembly instructions, N.B. This unit 

is completely self-contained in a metal box measuring 7in 2tia ljin. and is ideally 
suitable for ANY all-dry battery portable requiring 00 v. H.T. and 1.5 ¥. L.T 


netruction “ : ‘ “ i 
theoretical diagrams is p ot | EER WONKRON The very Tatent ey 
svailable at 1/6 pos whee cream -speed mixer Auto-changer We have perhaps the most 1 
omplete kit, 2696! PF Complete with turn-over crystal pick-up tocks in the trad 
packing and Complete in orixinal manufacturer's muplete list but the 
ipply Cabinet embly on omprising fully guaranteed Price only n { 
Cabinet and bracket wave-change ewitch Buy now Quantity at this ‘ul 
lial, pointer, drum pulleys, drive epind Price strictly limited BARCA 
irive spring and knobs, at 45/-, plus 
and uring. NB Cer us TABLEGRAM CABINETS Manufactu 
- . , . Bu tu me dark walnut J 
Lldin. high 
uw T.R.F. Kit cireuits now include specially wound Deneo ** Maxi-Q "’ coils tals r latest ty; 
yrene formers, improved performance! Price remains the same = , . 


SURPLUS BARGAINS 
METERS 


Pitting 
t 


braod pew 
gitarantec 


7 


o-o~-so 
Seecesn '' S 


the } 


‘@' eo’ 


SOO — FOF SOSKO+i+) 
S@®@eoe28 ad 
Cou TSOS3oexreoo 
@eaco ' oo’ sS 


ee 


on 


~ — S2SSRSSR 


ROLLA 


416 


oS 


Sao~20 
@' aceaa ' 


PORTABLE AMPLIFIER a BRAND WEW CR ig — = if) 
a we have ri 


on 


e 


@Oo~7S@-re 
= 


- 


trols. Chassis 


“a. 1 A e ex sto 
“i > a ‘ 1, pout ey 


Or 


—— 
@2' ecoecs 


sez 


SPECIAL 


M« 
k 


| METER RECTIFIERS ‘ ‘ " , alex OBA 86 


HIGH FIDELITY 
OMMUNICATION RECEIVER PCR.£ THE B.C. 3/4 WATT 
" HWd'2 OM AMPLIFIER KIT 


Just re 

leased Com- 
pare the 
advantages 
Treble bass 
AND middie 
controls! For 
crystal or 
mecoetic 


6507, metal 6X50T Mecative feedback 
Built on stove enamelled steel chassis 
measuring only Sin din liin. Four 
engraved cream knobs are included in the 
price of the complete kit with all necessary 
practics! and theoretical diagrams, st 
£4/5)- only, plus 2/6 packing and post 
or Instruction Book, fully illustrated, for 
l-, post tree This amplifier can be 
supplied assembled, tested, ready tor 
use at £5/5)- plus p. and p. Hearing 
believing | 


uew miition, tor 9.72 mejs., but 
Ba witth 150 k Leese valves 


18, Tottenham Court Road, 


POWER PACK. by lead us ture nput 200/250 ¥v Outons 


Abed. Incorporates valve rectifier G72. Ch London, W.|. 


{7 only at €4/19/6, 7 3/6 p ead p 


WIRELES: 


, SAVE POUNDS! 


ORDER BY POST If 


WorRLD 


6-VALVE RADIOGRAM 
CHASSIS COMPLETE 


Kam 
new t ~ }-wave 
1.000 


wire powegy 


13-50 200-550 2, arn 
WIDE ANGLE 14-INCH w Mullard valves: ECH42, EF41, 63, EB41 


6,¢.1., EZ40, an + ot quenty 


CONVERSION PARCEL 


r dial On erall size: 13) 
\per re for 
l] 3pin 
iput tran 
LASKY’'S PRICE 


Pkg 7'6 extra 


quis 
ri omple with 


“£10. 19.6 


component 
witch, 465 K« LF., tone contre 


5-VALVE RADIOGRAM CHASSIS 


weet 
LASKYS PRICE r liature val A 
om jial, Lidjin 4h1 


£18.5.0 typ 
‘ies IZAN8&, 6BA6 


i ASKY’ s PRIC E, complete wit! 
t 
1 ABI E CABINET for ab 


METER BARGAINS 


) iON 
CATS. Bw “Gna 


tate ¢ su — I “a 


£9.19.6 


ith 64in. P.M. speaker, 49/9, 


YOU 


3-SPD. MIXER AUTO-CHANGERS 


ALL. BRAND NEW AND UNUSED, IN MAKERS’ CARTONS 


5-CHANNEL BAND 1 
TV PRE-AMPLIFIERS 


ai ss w 


LASKY'S PRICE 91 . 


GARRARD RKC.80 I 
" . xe 


PROJECTION 
TV UNITS 


LASKY'S PRICE 


15 Gns. 


GARRARD R0.110 


£8.19.6 


LASKY'S PRICE 


CABINETS AVAILABLE 


BSR. MONARCH 
Hol r . 


£7.19.6 
' 89.19.6 


LASKY'S PRICE 


COLLARO RC.54. With 
0 tal pi 


SINGLE RECORD PLAYERS 
#818 4 


BSR. M t €417 3 
GARRARD T LMS bead 
£1212 0 


LASKY'S PRICE £21 LLARO 


FEW ONLY 
CUBES ACOS TURNOVER CRYSTAL 


CARTRIDGES 


2lin. ©.R 


£24 
| 22 - 
COMPLETE 5-VALVE 


RADIO CHASSIS | 186 


HI-Fi ELECTROSTATIC 
SPEAKERS (‘TWEETERS ") 


L8H100 


LSH518. A 


12/6 


APRIL, 1956 


CANNOT CALL 


Ie CHANNEL W TONER 


KNOB, 2/9 extr 


TELETRON BAND Ill 
CONVERTERS 


Mkt ft e4, Cascod 
KF anny ated niode FA 
POOR and POF 
COLL SET 17 6 
COMPLETE ling trilie 
Naeale aulves 
- in mo 696 
ait diagram onl 34 
TELETRON CONVERTER COIL SsET 
' t TRF and @ het Bar I 


MAKERS’ SURPLUS TV 
COMPONENT BARGAINS 


WIDE ANGLE 38 mm 
‘ KWL tra | ' 


STANDARD 35 mm 
Trans., no E.W.1 
put Tros., 6-0 kV. E.H.T 


« Ferroxcube 


blocking Ow Trar 


DECCA 
PICK-UPS 


OL DIL, LOPI4 
— PRICE, 


‘ 42/6 
52 6 


Hi-Fi EQUIPMENT 


PORTABLE GRAM 
AMPLIFIER 


ideal for portable record 
opat will match Monarch 
54, et 
mplete with 3 ne 
x4in. Goodmans ellipti 
metal speaker grille, mains 
ad, and knobs 


£5.9.6 


MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE 


RADIO 


BAND II! CONVERTERS 


and =«ometal rectifiers, 
Ase Contains power 
5 A .( List 


£5.19.6 


RIISS RECEIVERS 


wood 


£8/1 
l ASK y Ss 
PRICE 


transit cases 
Wy £li iv 6 
nd Grade I £9 19 6 
(Corace 
£719 6 
iz 6 
nd Output Stage 
Speaker £s 5 0 


FILAMENT TRANSFORMERS 


3-WATT AC/DC 
MIDGET AMPLIFIER 


high gain 4 

41 (p.p.) UCH42, 
voltage 100 
Easily con 
Ideal for record 
recorders baby 
Supphed tully 


alves circuit 


TRANSISTORS and 
in stock 
LASKY’S RADIO 
CONSTRUCTOR 
rARCELS 


tains everything to 
3-wave superhet 

A.( mains Wood 
Cabinet as preferred 
£7.19.6 


everything 


Transis tor mponent 


abinet 4 
ar e built tor 
2 


INSTRUCTION BOOKS 
I ach, post free 
separately 


FAMOUS AMPLIFIERS 
BUILT ON T.C.C. 
PRINTED CIRCUITS 


specified my 


ner ivanladic 


nents used 
1 transtormers 
woke . ally assembled 
cacy I 
Mt LI ARD 510. 
r i wiormers 
45 gns “The Box 


rHE OSRAM 912, 
From 19 GNS 


TELEVISION 


WIRELESS WORLD 


HI-FI 


MOVING COIL 
SPEAKERS 
Sin., 18 6; 
with trans., 22/6; Sin., 
10in., 26/6; 12in., 29/6, 
7 = 4in. elliptical, 19 6. 


6}in 19/6; 6hin 


25/5 


ELECTRONICS 


RECORDERS 


HIRE PURCHASE 
TERMS 


available on certain 


terms 


Write stating 


your requirements 


LASKY’S NEW 1956 AM/FM 
S’'HET RADIOGRAM CHASSIS 


Very latest circuit covering I 

M. and S. wavebands as well as 
P.M. 8-valve pp output 
Ferromagnetic acrial p.u 
sockets, ext. speaker sockets and 
provision for electrostatk 
Tweeter Magic cy tuning 
indicator. For A.C. mains 200 
230 v. Valve line up: ECC8#5 
ECHBI, EF89 EABCs#O 
ECC82, two 6BW6 (p.p.) 5Y3 
rect. Incorporates latest Gorler 
P.M components including 
front 
Overall dim. of 


complete chassis 


LASKY'S 
PRICE 


end UT3«0 Large full 


26 GNS. 


15 


Carr 66 


DULCI F.M. TUNER 


Incorporates its own power supply 
and provides complete M 
coverage Operates with most 
radio receivers and any make of 
Amplifier. Valve line up: EABC&0, 
ECCS5, two EPS9, 6X4 (Rect 

EMB80 Indicator Incorporates 
GORLER Inductance ~—_ 
Heart, and magic eye tuning 
indicator Dial 10) x 6in 
Overall size 9 6 Siin. high 


16 GNs. 


Complete 
Carr. & Pkg. 7/6 


DENCO F.M. 
COMPONENTS 


Coils, each 

L.F.’s, each 

Ratio Dis 
Chassis & Screens 
Dial and Drive 
Valves (5 


Post | 


20,000 VALVES 


in stock 
price list 


Write for our latest 


JASON F.M. 


Spe 


TUNER 


taining data 
end, dial 
ondenser, full set 
ratio §=detector, 
me’ 689 
only with 
rice list, 2,- 


rhis 


rystals and can be 


£6.15. 


luner uses 


4-6AM6 and 2 
' 


built fo 
Plust 
3/6 post 


THE NEW JASON 
‘ARGONALIT’ AM FM 
TUNER-RECEIVER 


\ super-sensit 

for F.M. and 
only All compx 
separate! Send for 


Tuner-Receiver 
medium waves 
ment svailabie 
price 

COMPLETE KIT 


termsed 
with output stage 


£15.5 


CHASSIS ASSEMBLY 
579 


LF AND ¢ ~ SEI 78 - 


Comp) t 16 


Complete 
Post 2/6 


DENCO F.M. 
FEEDER UNIT 


Uses 6AM6, 12AH&, ERI and 
two 6BA6. Complete 


mele £6.7.6 


; nly 1 6 


LASKY’'S (HARROW AD.) LTD. 


42 TOTTENHAM COURT 


ROAD, W.1. 


Between T.C.R. and Goodge St. 
M 


USeum 2605. 


ORDERS TO 


HARROW ROAD 


Stns. 


370 HARROW 
PADDINGTON, 


(Opposite Paddington Hospital) 


LATEST BRENELL 
TAPE EQUIPMENT 
The DECK 
record and 
play back 
The AMPLIFIER Mk. 


watts, tor use with + ohm 


speakers 

Magic eye 18} GNS. 

CARRYING CASE £5 18 6 

COMPLETE EQUIPMENI! 
tape, ready to 


with mike and 


wee, with carrying 51 GNS. 


Full 


t-speed, 3 mot 


details on request 


RECORDING TAPE 


Kraft base, length 1,200ft., Cyidon 


roe 4211 


All makes of stocked in 
cluding th ew thin long playing 
Lape Scotch Hoy, E.M.I 
Grundig Ferrograph 
Bast All type 
of spool 


Tap 


Puretone 


Agta, Crevaert 


STEEL CHASSIS 


is S.\W.G., undrilled 1 les 
reinforced corners Depth 2hin 
6444-5 1248 7/5 10-108 3 
Bx6 Sieg 1449 7/65 12 4549 
10 «7 Gi-5 169 Bey 12666 


Post }/- per chassis extra 


T.S.L. ““EMPRESS”’ 
F.M. TUNER 


A high-grade unit complet 
wwer supplies Incorporates 
onal Gorler P.M ompone 
including the perme ability 
front end Freq overage 
103 Me's Ewe conmns il 
line up: ECCS, two 6BJ6, 6 Al 


_— £14.18 


only 
IN CABINET, « illus 


magic eye tuning £17. 12. b 


indicator, Post 3/6 

HANDBOOK giving full details 
for home constructio 
Can be built for 
components 


Chassis 
Post 3/6 


’ 26 
10 gne All 
avatiable 
et on request 


separately, 


day 

Farly 
Thursday 

addresses) 


Open all 
Saturday 
closing 
(both 


CUNningham 1979 


PLEASE 


Phone: LAD 4075 


132 WireLess Wor.p AprRiL, 1956 


There is a fine selection of equipment at 


TYPE 62A INDICATORS - = The Walk-atound Shop 


Idea! for 


scopes r.V et r : my, c TUNING UNITS type T. U. 5B 
taining . \ : " 

EF,50), 2 VR.4 $3 ; : Ls YP Fi Unit Hoey 

VR 92 FA 50 V.118 ," : 1500-4000 

SP .61 Slow-mot i 13 - ial ef ; 
Pots and aivis hay 
components. Size: 

1Sin In woode 


case. £3, carriag 


MINIAT( RE LF. STRIPS, Size | 10}in yy frequer 
Me EPS and | ) amps. EB91, DET, AGC 
Cur 


i supplied ri ng 
t pp I Tur ing unit from the BC-375 Transmitter needs 


itional small parts to convert into a stable Temperature- 
mpensate VFO which may be used to contac e the Crystal in Crystal 
ADMIRAL ry RE SPONSI x UNIT Type W.4790 rhis receive f lied Tr mitters. Conversion Details and Circuit Diagrams 
tunes from 160-182 meg iy R.136 RF.,.VR.92 Mixer plied FRI E with unit Pri ce 1s - each, plus 4 - packing and postage 
VR.137 Os RO ' ag V 2! itput Modifica 
tion details avilable to tune 100 meg *rice 12/6 cach 
fully valved P 


BENDIX [| 63 M plete in et of tw 4 Volt D.C. Input, 12% 4d 
new and boxed e211 ; " ’ yutput Ree taining Ff ty 
BENDIX potted Audio Ou e1 yplete with integra Vibrator, two 120 volt Selenium 
smoothing cho ing ‘ 4,00 n pris ”) rifle ' i on 

ohm secondary Size 4-1 


2 METRE RECEIVER Type R1392 
Air Tested A.P.Q.9 RADAR JAMMING UNIT 


15 Valve Superhet 
Containing 913A Photo 
Frequency 95-150 Mc's Multiplier Cell, comy “o 
it res stance networ 
(2 to 3 metres) i lightproof | \ 
and amplifier 
Valve line up: Ist and 2nd and 6AG7 
Amp. VR.136 {f pa 
Oscillator =‘ 
Oscillator 


Muting VR.92 
VR.156 


Slow motion tuning 
es J 


Power Pack Type 234 for u n 11392, £410 


A SELECTION OF 
EX- GOVERNMENT SURPLUS VALVES 


Each 


TRANSMITTER Type THI3I-L 


a = 


eaee 
o 


AABAMAADAAA 
a hee ee 
a) 
an 


EDDYSTONE RECEIVERS wade 


with coils £8/10-, plu irriage 


BC-610 TUNING UNITS 
i AK \ 6X5GT 


TU49-3 w 4M rUS0-4 M 12/6 post paid 


AMERICAN CLOCKWORK INTERVALOMETER MICRO SWITCH 


72-hour = jewelled ‘ sal Contacts make every Universal type (make or eak on depression) 5A, 250 v., housed in 
15 seconds 1 be easily erted give variable time delay. Panel strong aluminium casting. 2} «liin lin., with roller on operating 
mounting Jin in Bran { new, 126, plus 16 p. lever Price 3/- 


a 
aI 


Awe 
NISSAN NSSSMWUAN 
1am 


See these and other offers displayed at ie 


APRIL, 1956 WIRELESS WorLD 133 


PROOPS nos. tro. — The Walk-atound Shop 


RECEIVER TYPE BC.733 RECEIVER TYPE R 1132 


Frequency 100 Mc/s. approx. Four crystal tuned frequencies. 6.9 Mc/s Frequency 108-126 Mc/s. 11-walve Superhet. 
I ly altered to 10 Mc/s. Suitable for conversion to F.M. Con 
rystals, two full-wave yy ag bridges, 90 and Valve line-up: R.F. Amplifier 
¢ filter units a line-u 717A. Low noise mush fi VR.65 SP 61 Frequency 
ve 2) 128G7; I2ATIT, 3) 12SR7; 12A6 output ¢ changer VR.65 ‘sp 61 Local 
arriage and Packing ? 6. , Oscillator VR.66 (P.61 Stab 
ilizer VS.70 (7455 


+« LP Amplifiers 
ABSORPTION WAVEMETER EF.39); B.F.O. VR.53 
Easily converted to 2 metres or Detector VR 54 EB.34 
70 cm : in copper plated metal Amplifier V R37 (BK.32 
case 344 Siin. with dial put VR.67 (6J5 
calibrated 0-100 and 80V Neon Switchable A.G.C. and A.V.¢ 
Tube. Coverage approx. 190- Variable B.P.O 
210 Me's New 6/6 each, 


Circuit diagrams with unit 
post paid irc 2 


Fasily converted to cover 

Wrotham Band No alterations to wiring required. Conversion Slugs 
FL-8 RADIO FILTER UNITS qnd inswrastions, pesolied thes. Gine 10% Dx tle. Ganderd Rack 
Size 2] x 2) x 3in 10/- plus Mounting 


1/6 p-p. PRICE £3/7/6. Packing and carriage 15 returnable on Packing 


R.F. UNITS A 2-3mA MEASUREMENT METER 
R.F.24 20-30 Mc's Switched Tuning, } . 2-3 mA movements in metal case measuring 


Valved tiin. high, 3iin. wide and Sin, deep 7/6 
plus 2/- ps 


Valved 


R.} 2¢ ( Me Variable Tuning INSULATION TAPE 


Valved (nev 25/- each 


R.F.25 5 Switched Tuning 2 
} 


Perfect ondition in. wide 
Packir 4 tag each 
foiled, in tins, 1/3 each, p.p. Bd 


Make a miniature POCKET RADIO 


Incorporating high ‘‘Q” tech- ae coms os OF Tee rs 

s *] includes @ ype caring Alt with 
nique using the New Ferrite rod. Crystal microphone) in perfect working 
Made possible by simple con- order with miniature earphones and moulded 


version of an ex-Govt. Hearing ear insert attached: ferrite rod, germanium 
Aid diode, components, circuit + am pee 
full instructions Price £2 less ba 


on + teries) post paid ALL COMPONENTS 
Technical Details. A Germanium §6) p SEPARATELY. 


Diode Dector circuit followed by 

the existing 3-valve Amplifier, giving Deaf Aid | mie with earpiece £1 
adequate amplification throughout Ear Mould 

the medium wave band mversion Component 

alin Batteries 1.5 v. LT. (Type D. 18 
This conversion can be carried W v. HLT. (Type B.119 


out in approximately 30 minutes. 
NOTI As the crystal microphone ) 
SEE and HEAR this Miniature used in the Pocket Radio, it can, if desired 


be used as a general microphone and it does 


POCKET RADIO demonstrated. not require a matching transformer 


THROAT MICROPHONES TYPE 1530 WATERPROOF PLUGS AND SOCKETS * 


U.S. manufacture Complete with , : 
elastic strap. Lead terminating at plug 3-pin 5 amp., non-reversible. Suitable for caravan 
PL291. New and boxed. 2/3 post paid and trailers, et 1/3 per pair, post paid 


Sockets available at 6d. cach 


FL8 RADIO FILTERS 
MICROPHONES Size 28x3*2hin. 10/6 each. 1/6 p.p 


E.M., with switch. Boxed, new, 1/6 p.p 


AR 88 RECEIVER (oe * REFLECTOR in Bakelite Case 


Slow-motion drive mechanism New and & e fitted with small bayonet cap holder Size Sin. in 
i 7 


xed 10/6 cach, plus 1/6 p.p liameter by Jin. deep 2/6 post paid 


| 
—— 


The Watk-around Shop 


NOTE: Orders and Enquiries to Dept. "Ww" Shop hours 9 a.m. to 6 p.m.—Thurs.: 9 a.m. to | p.m 
8) a OO PS OPEN ALL DAY SATURDAY Telephone : LANgham 014! 
BROS. LTD. 52 TOTTENHAM COURT ROAD, LONDON, wW.! 
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WIRELESS 


WORLD 


Aprit, 1956 


ASSEMBLED 


Fitted Ammets 
and 
plug for 6 v. of 
12 Louvred 
metal case, fini 
shed attractive 
hammer 
Ready fo 
With 

and 

leads 
Fused 


selector 


blue 


ony 45/9 


rr. 36 


R.S.C. BATTERY CHARGING 


EQUIPMENT. 


BATTERY CHARGER KITS 


All for A.C. MAINS 200.250 v., 50 c’ce 
Guaranteed 12 months. 


ASSEMBLED CHARGERS 
, ° 1 


6v.or 12 


6 ¥v. or 12 v. 4 amps. 
ready 


Above 


HEAVY DUTY KIT 

2 x0 

Gar age or firm 
vehicles 


of 
200/250 ¥ 
15 amp 

Mains T 


tifiers. 2 


lerminals, 
Only 


ircult 


Consistin of Mains 
former, F.W. Bridge 
Rectifier, well 
case Fuses, 
Grommets, panels 
(arr 

v. 


v. 2 amps. 
and 


for use, Carr 


Suitable f 
with a number 
Mains input 
Outputs 12 v 

Consists of 
rans. 2 Metal Rex 
Meters, 4 Fuses, 4 

2 Rheostats and 

9 gns., carr. 15 


amp " 


v 
v. or 12 v. 2 amps. 
v. or 12 v. 4 amps. 


50 c/s 
twice Consisting of 

Rectifier 6/12 v a 
Irans., 0-9-15 6s 
and variable 
with knob. Only 45/9. 


ventilated 
Fuse-holders. 
circuit 


BATTERY CHARGER KIT 
F 


output, 
charge rt! 


Assembled 6 v. 
or 12 v. 4amps. 


Fitted Ammeter and 
variable charge sel- 
ector. Also selector 
plug for 6 v. or 12 
v. charging. Double 
fused Well ven- 
tilated steel case 
with blue hammer 
finish 69 ‘6 
Ready for 

use with mains and 
output leads. Carr 
3/6 


Trans 
Metal 


steel 


22/9 
259 
31/6 
499 


Bridge 
Mains 


1coOstat 


SELENIUM 


Types 
4a x Ww 


6/12 
6/12 
HLT 


120 


19 
2/9 
“Bridge Types 

s9 250 


‘ 
4 
a 250 
4 


300 


RECTIFIERS 


199 
25/9 


ad H.W 


mA 
1 mA 
#0 mA 
150 mA 
5 mA 


cu 
' 5/9 
79 
9/9 
211 


CO-AXIAL CABLI 5 ohm 


Iwin screened feeder, 11d ar 


T.V. CABINETS. Console | 
17in. tube Half length d 
model with doors for 

Table type for 12in 


manufacturers lus 


Table 
696 
All famous 


9 gns 


tube 


surpl 
SILVER MICA CONDE NSE 
20, 25, W, 45, 50, 100, 120, 1 
100, 330, 100. 470, 500 
002 mid 
dozen one type 


DIAL BULBS, | 
65 Vv. 0.34. 6/9 d 


1 On 


2.000 fd All at 


RS. 


i 
6d 


ELECTROLYTICS 
NO) 


fubular ( 
Kuk 450 
* mid 
16uF 350 ¥ 
16uP 450 v 
16uF 900 vy 
32uPF 340 v 
32 mid, 500 v 5 2 
8-16uF 500 
254F 25 v 
S0uPF 129 
50uPF 590 y 
100 mid 
100 mid 


% mil 


16 mf 


mii 
100 m 


25 ¥ 
Many 


an Types 


fd. 440 


1. 600 \ 
i 0) 


VOLUME CONTROLS 


values, less switch, 2/9; with 


with le 


S.1 


all 
39 


spindles 


ng 
r h 


wit 


VIBRATORS. Oak 2 ¥ pir 
7/9 


hronous 


EX GOVT. 
5 mid., 2 
5S mid. 3 ans 
1 mfd. plus | mid. 8,000 ! 
(common negative isolated 


E.H.T, 
Blocks 
500 ( 


Ou 


CONDENSERS 


9 

43 

urge blocks 
96 


EX GOVT METAL 
CONDENSERS 
2 mid. 500 \ 

4 mfd. 500 

4 mid. 1,000 ¥v 

4 mid. 400 plus 2 mid, 250 


5S mid 
19 
15 f 


mi 


BLOCK 


R-AK mid 


PAPER 
OO y s/9 
Sil 
7/9 


nw 


i OO ¥ 


EX GOVT. VALVES. VR13 
1bd.; SPO! 2/3, 4SHA 1/3. EI 


EASO 
239 


EBM 


EX GOVT. UNITS, 
sealed cartons with 14 
etc., trans. LP. choke 
cannot enter into corresp< 
these units which represent 
bargain at 29/9 (Carr 7/6 
Receivers type TROD complet 
45'/-, carr. 6/6 


type 


mide 


RDP I 
valves in 
Rectifier 


a really 


n origina 
luding 
etc., et We 

regarding 
exceptional 
Transmitter 
with 


nce 


CONTROL PANEL 
wafer Yaxley switch 
switches, 


with | 


various plugs 


six-pos 
1 pointer knot 
and sockets 


CONDE! 
Bryce }1-7 mid. 500 v 
surplus, only $/9 each 


SERS 
New 


OIL FILLED BLOCK 


49 2 


|} 350-0 


5ZAG 6 


EX GOVT. 
All 260) 
KA ta 
500-0- OO 4 
20-0-120 y 


MAINS 
50 c/s, input 
99, 

150 mA 
40 mA 
250 v. 60 mA, 6.3 
Potted 4}-3)-3in 
4160 200 mA., 6.3 ¥v 
0-16-18-20 4a 


TRANSFORMERS 


iv.3a 


50-0 


>a 
79/6 Carriage 


MANUFACTURERS SURPLUS 
TRANSFORMERS 
shrouded upright. Primary 200-230 
Sec. 425-0-425 150 mA. 6.3 
3a., 33/9. Clamped type 250-0-250 
mA., 63 v. 2.5 a. 9/9, post 1/9 


Fully 
250 v 
3a.5¥ 
70 


EX GOVT. SMOOTHING 
250 mA., 10 H., 50 ohms 
250 mA., 3 H., 50 ohms 
150 mA., 10 H., 50 ohms 
150 mA., 6-10 H., 150 « 
100 mA., 10 H., 200 
10 mA., 50 H 
L..T. type 1 


CHOKES 


yhms., Tropicalised 


ohms., Tropicalised 
1,000 ohms 


amp., 2 ohms 


SPECIAL OFFERS. 
variables .0005 mfd., 
Electrolytics (midget 


Small 2 gang 
4/9. 8-8 mfd., 450 v 
in lots of six, 1/6 ea 


R.S.C. BATTERY TO MAINS CONVERSION UNITS 


BMI. An all dry bat 
tery eliminator Size 5) x 
4) x 2in. approx. Completely 
replaces batteries supplying 
1.4 and 90 v. where A. 
main 200-250 v 50 c/ctk 

ivailable Suitable for all 
battery portable receivers 
requiring 1.4 v. and 90 v. 
This includes latest low 
onsumption types. Complete 
kit with diagrams 39/9, or 
ready for use, 46/9 


Type 


is 


rYPE BMIA. Ap all dry battery 


5 x 4x Ifin. Supplies approx. 69 v. at 
250 mA. For 4 valve receivers using L. 1 


eliminator 
10-15 mA 


nS A. 


current of not less 
than 230 mA. Complete kit 35/9 or ready to use 42/6. 


8x 535i x 
, 9% ¥., 


BM2 Size 
, Supplies 120 v 
and 60 v., 40 m.A. and 2 ¥ 
04a. to lamp., fully smoothed 
THEREBY COMPLETELY RE- 
PLACING BOTH H.T. BAT- 
TERIES AND L.T. 2v. ACCUMU- 
LATORS. When connected to 
\.C. mains supply 200-250 v 
50 SUITABLE FOR 
ALL BATTERY RECEI 
VERS normally using 2 v 
accumulator Complete kit 
of parts with diagrams and 
instructions 49/9, or ready 
for use 59/6. 


Type 


2 tin 


cs 


ize approx 
and 1.4 vy. at 


R.S.C. TRANSFORMERS 


FULLY GUARANTEED 


| MAINS TRANSFORMERS 


Primaries 200-230-250 v. 50 « 


FULLY SHROUDED UPRIGHT eee 
250-0-250 v. 60 mA. 6.3 v. 2 a., 2a 
Midget type, 24-3-3in 
350-0-350 v. 70 mA., 6.3 ' 
250-0-250 v. 100 mA.., 6.3 v 
0-4-5 v. 3a 
250-0-250 v. 100 mA., 6.3 ¥ 
250-0-250 v. 100 mA.., 6.3 ' 
for R1355 conversion 
300-0- 300 v. 100 mA., 6 
400-0- 300 v. 100 mA., 6 
0-4-5 v..3a 
450 v. 100 mA., 6 
450 v. 100 mA., 6 
5v.3a 
450 v. 150 mA 
450 v. 150 mA 


17 


450-0 

0-4 
490-0 
450-0 


6 


a 
200 mA 
c.t » v 
Amplifier, et 
4150-0-450 v. 250 mA., 6.3 v 
6a ja 
TOP SHROUDED Kr’ yee TYPE 
?50-0-250 v. 70 mA.. 6.3 v 1 
260 70 mA 
450 80 mA 
250 100 mA., 
300 100 mA 
0-4-5 v. 34a 
350 v. 100 
3a 
460 ¥v 
, 0-4-5 ¥ 
40 ¥ 
Sv. 3a 
4$0-0-350 v 150 mA... 6.3 ¥ a..5v.3a 
E.H.T. TRANSFORMERS, 2,500 v. 5 
mA,, 2-0-2 v_ 1.1 a. 2-0-2 v. 1.1 a, 
for VCR97 VCR517 


a 
Williamson 


i 
v 6 
Vv 

YS 

mA 

100 mA 


3a 
150 mA., 


6.3 


6.3 v.28. 634 


INTERLEAVED AND 


IMPREGNATED 

FILAMENT TRANSFORMERS 

Primaries 200-250 v. 50 c/s 

6.3v. 15a 

6.3v.3a 

I2v. la 

6.3v.2a 
4-H.3v.2a 

CHARGER TRANSFORMERS 

All with 200-230-250 v. 50 c/s Primaries 

0-9-15 v. 1} a., 11/93 0-9-15 v, 3 a., 0-3.5-9-17 

4a.. 18/9. 0-9-15 v. 5 a.. 19/9, 0-9-15 v.64 

23/9 

ELIMINATOR TRANSFORMERS 

Primaries 200-250 v. 50 c/s. 120 v. 40 mA 

130 v. 530 mA., 6.3 v. 34 
120 v. 40 mA., 5-0-5 v. la 

90 v. 15 mA., 6-0-6 v., 250 mA 

OUTPUT TRANSFORMERS 

Midget Battery Pentode 66 : 1 for 3584, etc 

Small Pentode, 5,000 to 30 

Standard Pentode, 5,000 to 322 

Standard Pentode, 8,000 to 30 

Battery Pentode, 10,000 ohms to 3 ohms 

Multi-ratio 40 mA. #: 1, 45:1, 60:1 
90: 1, Class B Push-Pull 

Push-Pull 8 Watts 6V6 to 3 ohms 

Push-Pull 10-12 Watts 6V6 to 

1502, sectionally wound 

Push-Pull 10-12 Watts to match 6V6 to 

3-5-8 or 150) 

Push-Pull 
wound 
ohms 

Push-Pull 20 Watt high-quality section- 
ally wound, 6L6, K'T66, etc., to 3 or 1522 

Williamson tvne exact to snec 


paeww 
eeceee 


oo 


oO 


to 


> a ww 
— 


< 


5-18 


Watts 
6L6, KT66, etc., 


sectionally 
to 3 or 15 


ww 
— 
— 


SMOOTHING CHOKES 
250 mA., 5 H., 100 ohms 
150 mA., 7-10 H., 250 ohms 
100 mA., 10 H., 200 ohms 
80 mA., 10 H., 350 ohms 

60 mA., 10 H., 400 ohms 


APRIL, 1956 WireLess Wor_p 


R.S.C. A6 ULTRA LINEAR 30 WATT AMPLIFIER 


WE ARE PROUD TO INTR DUCE Type 807 output valves are used with High 
OUR NEW 1956 DESIGN. A hign Fidelity Quality Sectionally wound output trans 
Push-Pull Unit employing six valves. Tone former specially designed for Ultra Linear 
Control Pre-amp stages are incorporated operation Nemire eedback of 17 D.B. in 
Sensitivity is extremely high. Only 30 milli = main loop CERTIFIED PERFOR- 
I minimum input is required for MANCE FPIGURES ARE EQUAL TO 
it rHIS ENSURES THE SUIT- MOST EXPENSIVE UNITS AVAIL- 
ABI ITY OF ANY TYPE OR MAKE OF . , , ABLE. Frequency response + 3 D.B 
MICROPHONE OR PICK-UP. Separate . , a 30-20,000 c/cs., 12 D.B. “ lift” at 50 c/cs., 
ass and Treble controls give both ** lift” and ¥ 12 D.B. “lift” at 12,000 c/cs Hum 
it’ with ample tone correction for long 7 . and noise 70 D.B. down Good quality 
ying records. AN OUTPUT SOCKET reliable components used. Chassis finish bluc 
TH PLUG IS INCLUDED FOR f crackle. Overall size 12 x 9 x 9in. approx 
ae Y OF 300 v. 20 mA. and 6.3 v. 1.5 a. r% Power consumption 150 watts For A. 
A RADIO FEEDER UNIT. : 4 ”* mains 200-230-250 v. 50 c/cs. Outputs for 3 
in kit form with easy to- 9 GNS. , f and 15 ohm speakers. EQUALLY SUIT- 
yw wiring diagrams. Only Carr. 10 Wy j ABLE FOR THE CONNOISSEUR OR 


Factory built with 12 months’ guarantee J FOR LARGE HALLS, CLUBS, or OUT- 
50 - extra. H.P. TERMS ON ASSEMBLED ! . SIDE FUNCTIONS. IDEAL POR USE 
UNITS: DEPOSIT 28/6 and 12 monthly _ WITH MUSICAL INSTRUMENTS SUCH 


f 2i/-. If required an extra ’ AS STRING BASS, ELECTRONIC 
associated vol. control can be ORGAN, GUITAR, etc. FOR DANCE 
that two separate inputs such as “‘ mike" and gram., etc., BANDS, GARRISON THEATRES, etc., etc. 
imultaneously applied for mixing purposes. Extra cost for hed can supply Microphones, Speakers, Rotary Converters, etc., at 
er as illustrated 17/6 extra een cash prices or on H.P. terms with amplifiers 
EXPORT ENQUIRIES INVITED 


8.0. TAI HIGH QUALITY TAPE DECK AMPLIFIER) RSC. ULTRA LINEAR 


R 
FOR ALL DECKS WITH HIGH IMPEDANCE RECORD/PLAYBACK AND 
ERASE HEADS. Such as Lane, Truvox and Cullaro 3-epeed transcriptor 12 WATT AMPLIFIER 
hassia. Size 12-7-3in. Overall size 12-7 Ajin Por 290-250 +. 60 cfca. AA 
mains, Output for standard 2-3 ohm speaker Only 15 millivolts input 
required tor full recording Only 2 millivolta minimum 
rom recording head Magic Bye recording leve 
r feeding P.A. amplifier, Can be used as gram 
v. R.MA. Negative feedback equalieation. I 
DB , 


11.000 eles 
Facilities for recor 
Ready tor use per second. Autom 
11 GNS, Carr. 7/6 { a knot wr 
ck position au n \ 
ule te aseured PE a tA - 1 COMP AR ABLE WITH. 1 UNITS 
AT OVER TWICE THE Cost LEAFLET i 
HP. TERMS. Deposit 4 ¢ns. and 6 monthly payments | en 


— a V. LONG PLAYING RECORD TURNTABLE COM- BRAND NEW BSR 
ETE WITH CRYSTAL PICK. UP (SAPPHIRE aro a MONARCH 5-SPEED MIXER 
BRAND NEW. CARTONED. Or AUTO-CHANGERS Wier 
£3/19/6 ‘ Can [wm ’ rystal pick-up and 
AC. M sappt at 


MICROPHONES. Hi rystal type aacee « 
50 with t yi Plays ter Yin 
£6 196 > - f ode High-Pidelity Poash-Pall Amplific 
elescopi: mais 4 ' . one Control, Preamp 
PL ESSEY SINGLE SPEED AUTO- CHANGERS with pete - plie ale ‘ ivity. Includes 6 valves (807 outputs 


1 ort 


. cartom * , mplate 2 nee te. y wound output transformer, epects 
0 £5/17/6 art Ma ting instructions, Only 27/10/61 3 ' for Ultra Linear operation, and reliable emall 
R.8.C 4-5 WATT HIGH GAIN AMPLIFIER urrent manufacture INDIVIDE AL, 
ies TYPE AS COLLARO HIGH FIDELITY MAGNETIC PICK-UPS eng Won tS and 
Low inmpedanee with matching trane 1 1 t ] ad : , 
at traction of normal price. Only 33/- Hum loves 


tor 


upe ant § penctionliy of 
R.5.C. MASTER INTERCOMM, UNIT th provisios ' t the very best designe 
ip to 4 Listen-tatk Back Unit nd tched - LONG PLAYING RECORDS, For MUSICAL INSTRU 
high gain ampli ene e ratte ENTS such a STRING BASS, GUITARS, et OUTPUT 
snating from the 1 A , t “ Seaae cub ume marten WO”. 2 mA. and 6Awe. is 
be heard at the maate , e t | For supply of a RADIO FEEDER UNIT. HLP TERMS ON 
eneered wood or be . Mair pet ASSEMBLED UNITS. DEPOSIT 25/6 and nine monthly 
CHAS#I® If N payments of 22/4. “ize approx. 12-%-7in. Por A.C. mains 
sous ‘ f s ‘ iM ~. Output for 3 and 14 ohm epeakers 
t t nut. Chassis ie fully ponehed. Pui 
it-to- point wiring diagrame eupplied 
approachable value at @7/15/-, or tactory built 45 
extra, Oarriage 10 If required louvred metal cover with 
carrying bandies can be supplied tor 17/6 
ore an extra input eocket wih associated volume 


“ol THE SKY FOUR TLR. RECEIVER |ic'isscs"=* erm iar wii 


FOUR-STAGE RADIO FEEDER UNIT 


#415 . lor use 2b/- ex ~ ° fe HIGH FIDELITY L. and Mw 
« - ’ ’ 1 contained heater wipply 


Chassia ie o 


eooupling. Only 250-400 ¥ 
require’ trom main amplifier 
and Low Distortion Germanium 
‘ Diode Detector Fiat topped response charac 
tre ' ev iets Loaded HF coils, Two variable Mu 
wrey nie ap~4 " V. «tages, 3 gang condenser toning 
! it stage Awitch 

rutput eocketa Pert« 

n Veeder Unites Vor 
operation Giae 11-6-7bin setrations 
to-follow wiring diagrame and instructions 
ndividualiy priced parts list @/@ This anit can b« 
for only @3/15/-, incinding Dia) and Drive knots 

every ttem required 


carAne RECORD PLAYING TURNTABLE OOMPLETE 


Cc 1TH MAGHETIC PICK-UP. Pick-up is high impedance 
e v Sab te housed In a heautifol walnut ones 

f attractive design. For all standard reoo 
Radic Supply . ( L E E DS ) LT D . L mited oumber nn ov cartoned 7 ] 


32 THE CALLS —— & EEDS ’ 2 . we : STENTORIAN ' * 08 WIDELITY Pm SPRAKERS 


» really good quality speaker at « low price le required, we 
Terms .C.W.O. or C.0.0 No C.0.0. under £!. Postage 1.9 extra on all orders under highly recommend this unit with ao amazing performance 


£2, 2:9 extra under 65 unless carriage charge stated. Full Price List 6d. Trade List Sd. 9464/9 
Open to Callers: 9 a.m. to 5.30 p.m. Saturday until | p.m. 


Wiretess Wor_p 


AprRIL, 1956 


&.C.A. BRAND NEW ISin. 15 ohms 30 watt P.M. SPEAKERS. 
Snip price £9/19/6. Carriage 126 


R.C.A. PRESSURE UNITS. {5 ohms. P.M. 20 watts. Complete 
with Exponential Horn, length {4in. dia. 17in., €5/19/6. Carriage 10 


COMMUNICATION RECEIVERS P.C.R. 2 waveband 13-49 
200-600, 800-2,100 metres. P.C.R.3. 13-49, 49-120, 200-550 metres 
Both types in brand new condition, Fully tested before despatch 
Price €7/10)~ each. Carriage 7 6 


POWER PACKS for the above models available. A.C. mains. Built 
as for the RIISSA and L132A receivers. €5. Carriage 76 


R LISSA RECEIVERS. In good condition. €8/10 Carriage 7/6 
R 1132A RECEIVERS. In good condition. €3/17/6. Carriage 7/6 
POWER PACKS for the above, complete with speaker built into 


very attractive polished Bin. extension speaker cabinet Ready for 
use on A.C. mains 200-250 vy. €5/10 Carriage 7/6 


RECEIVER TYPE 109 in od condition. Freq. range |.8-3.9 Mc/s 
and 3.9-8.5 Mc/s. continuous. Operates on 6 v. battery. Price €4/7/6 
Carriage 10/6 


POWER PACK for the above £4. Carriage 5/6 


TELE-F. Sound powered telephones with ringing generator. Com 
plete in wooden carrying case. Used but in sound condition. 37/6. 
Carriage 3/6 


50 WATT EX GOVT. AMPLIFIER with 4-K 1766's in paralleled 
push-pull. Standard 200-250 v. A put. Output imped. 600 ohms 
Line. High imp. gram and mike input Bass boost control fitted 
Quality amplifier housed in strong metal case ready for use. Terrific 
performance. Bargain price £25. | age extra 
METERS 
1-0-1 milli-ammeters, flush mount 
0-300 v. A.C. flush mounting 24in 
0-25 amp. D.C. flush mounting 24 

pocket 

30 

meters flush mounting 3} Grade |. 

WAVEMETER CLASS D. Fr 1,900 kc/s-8,000 ke/s. (158 
37.5 m.) in ewo ranges, 1,900 kc/s Also 4,000 ke s-8,0 10 kc/s 
in perfect working order. Supp input. €8/5 Carriage 
paid 
CONDENSERS. 2 mid. 7.5 ky 


new in original crates. €2/10 


test (Dubilier). Brand 


VARIABLE VOLTAGE REGULATOR TRANS. input 230 v 
A.C. at 21 amps. Output 57.5 amps. in 16 equal steps to 230 v. at 
21 amps. Ex. Govt. in perfect condition. Price €12/10 Carriage 
extra 


H-DUTY TRANSFORMERS L.T 230 v. PRI-11-12.5 v. SEC at 
70 amps. 5/10 Carriage 7/6 

DON “6° TWIN TELEPHONE CABLE on ! mile and } mile 
drums. €5 per mile, 25/— per 4 mile. Carriage extra 

“AVVO” MODEL 7. in perfect condition with leads and batteries 
(cases available). 13/10 Post 3/6 


The new PrimaxA Soldering Gun has 

twin spotlights each with its own lens 

to light each side of the special Alloy Available in 110-200 
Bit. Rated at 100 Watts this new Gun 220, 220/250 v 
is more powerful than the Primax which Weight 34 ozs 

has been acclaimed by Service Engineers Effective soldering 
and Amateurs In 6 seconds the bit area 1/64 sq. inch 
reaches the right temperature. You only One Year Guarantee 
consume current when actually sol- (except on Soldering 
dering bits) 


PRIMAXA 


MODEL 100 96/6 


THE PRIMAX 
Solderer 


Sole Distributors 


S. KEMPNER Ltd 
72/6 29 Paddington St., London, W.| 


still as popular 
as before! Phone - Hunter 0755 


WESTON BATTERY OSCILLATORS. Mode! E 692 Type 2 
in perfect condition. Coverage 100 kc/s-20 Mc/s Audio output 
approx. 400 c/s Complete wit nstruction books and charts 


a5 196 PP46 


VALVE TESTER (by Radio City Products, U.S.A.). Model No. 314 
Brand new, unused with instruction manua 110-220 v. A.C. 50 c/s 
Will cese most American vaives from 1.1 v. to 200 v. Price €10/10 
Carriage 5 


AMERICAN DYNAMOTOR TYPE P.E. 103A. Heavy duty power 
supply. input 6 v. @ 2!) amps. or 12 v It amps. Output 500 v 
+ 16 amps Rating continuous Complete with connection cable 
and mounting rack in new and unused condition Sealed in original 
crates, (15. Carriage extra 


ROTATABLE LOOP AERIALS (BENDIX) TYPE MN. 24 « 
(motor driven). Bin. loop. New and unused. €3/15 Carriage 


R.C.A. PRE-AMPLIFIERS Comprising 2 6)7 valves and connec 
tions. Available for photo cell inpuc 250 v. H.T. 6.3 v. L.T. supply 
required. Output control. Complere ’ New and unused. €5 
Carriage paid 

COLLINS RADIO RECEIVERS TYPE 46159A Freq. range 
1,500-12,000 kce/s. Input 12 v. or 220 v. Dt Less crystal and power 
pack This unit is part of TCS-12-Trans. Receiver equipment In 
clean and good condition. Limited quantity. €18, Carriage 7/6 
RECORD MEGGERS. 0-500 v. 0-20 meg. with carrying case. 48/5 
Post paid 

CARRIAGE CHARGES APPLY TO ENGLAND ONLY 
QUOTATIONS TO THE TRADE FOR BULK SUPPLIES ALSO 
ACTUAL ENQUIRIES WELCOMED. MANY OTHER LINES IN STOCK 


15, LITTLE NEWPORT ST., LONDON, W.C.2. 
(ADJOINING LEICESTER SQUARE TUBE STATION) 
GERrard 67941453 


WANTED ! 


BC) 2221 FREQUENCY METERS 
WANTED FOR EXPORT 


High Price paid for those in good condition 


and complete. CASH IMMEDIATE. 


Send, or write, to 
De Tollenaere 


23 Despard Road : Archway London N.19 


H. WHITAKER G3SJ., 
COURT ROAD, NEWTON FERRERS, SOUTH DEVON 


Phone: NEWTON FERRERS 320 (A.R.B. APPROVED) 


wide temperature 
ite production technique 
Artificial aging by etching 
} stability of the final 
Our regrind service te #till 
wering the frequency of 


SPECIAL OFFER: 
temperature coefficient over the range — 30° centigrade to 
1 © better Mode: Pace shear 
Bb spaced Other bases to 


WIRELESS WORLD 


THREE REALLY GENUINE 
PRICE REDUCTIONS 


A BULK PURCHASE ENABLES US TO OFFER 

these RECEIVER CHASSIS at SUCH LOW PRICES 

Each are Brand NEW and FULLY GUARANTEED 
THE MODEL AW)}-7 THE MODEL BPP 


A 7-valve }-waveband superhet chassis having 
Push f ly 6 wep 
a sh-Pull stage for womtaey > £1219 é sich teen MAID enttnan’ tes Quem ie 
eposit 6/916 and 8 monthly payments of 18/9 approximately 6 watts output 
MP SPECIFICATION and ALL RELATIVE DATA ON THESE THREE 
HASSIS IS AVAILABLE—-SEND S.A.E. for the ILLUSTRATED LEAFLET PRICE £42/69/6 H.P. TERMS. Deposic £6/9/6 and 8 monrhly payments of 18/9 


EXCEPTIONAL OFFER for THE MODEL 83 


A 5-vaive }-waveband superhet, identicalin appearance to the Mode! BPP illustrated 
CASH ONLY This Latest 6.5.2. MONARCH }-SPEED above, but having « single vaive (type 6BVYV6 output) for approximately 4 wact 
AUTOCHANGER is offered for PRICE H.P. TERMS. Deposit 65/18/7 and 7 monthly paymer 
a1 18 6 (NORMAL PRICE £13/10/0) £10,176 of 18/5 


A 6valve }-waveband superhet with 


change on al 


and i2 


ais The B.S.R. Model TU.8 pasuiteten econ 


sapphire for d 

cage A A high-quatit replacement Rad 
‘re moved ” 3-Speed Record Player | 4, ..thcvrliy senlscerone Radio 
ten ; an PM Feeder Unit and incorporat 
size required separate BASS and TREBLE CONTROLS 


oe Supplied complete, in- | price assemB.ed and 
w baveboar ‘ ain PP P ’ aeaby bon cae” *™” «~28/2 0 
BRAND NEW _ 4 HP. Term 412/120 Deposit « 
RAND IN Ss cluding the new light-] {%", : of at iarh 


monthly payments 


weight “Turnover’’ type 


He 5" The Latest Collaro R.C.54 
Stern's “Compact tee Crystal Pick-up. £4/12/6 3-Speed Autochanger 
Amplifiers F 


~ "> ' mixer " unit and incorporate 
EXPRESSLY DEVELOPED cA 5 Suudio O” Crysta j 
FOR VERY HIGH 7 Sept Hysi ant or we supply it without ee £9/19/6 
QUALITY REPRODUC- * fs, , > 43 Dep. and 7 months at 17/2 
TION of GRAM. RECORDS ; * ie “ 

AND PARTICULARLY - ) the Pick-up but including 
SUITABLE FOR HIGH ' > ¥ 


WE ALSO WAVE IN STOCK Tit 


@UALITY REPRODUC.- : Fa Turntable for £2 18 0 MODEL 2010 PX TRANSCRIPTION 
TION OF THE F.M. TRANS- . 4 

MISSIONS TWO MODELS 

AVAILABLE 

The * Compact 5-2" The “ Compact 5-3 "’ 
A 


age high sensitiviey amplifier A J-stage version of the “ 5-2 DESIGNS FOR THE “HOME CONSTRUCTOR ”’ 


RECORD PLAYER 


model, but in this case having an 
ONTROLS and designed 2 


approx. 5 ts with additional stage and incorporating THE COMPLETE SPECIFICATIONS OF THE FOLLOWING UNITS 

suality PRIC t 45/15)- negative feedback PRICE 46/16/- ARE AVAILABLE FOR 1/6 EACH 

‘are mpact and very attractively designed, having a Bronze 
» fully engraved front panel by which the entire Amplifier THESE MANUALS ALSO INCLUDE THEORETICAL and PRACTICAL 


y mounted into a Cabinet, occupying no more space th WIRING DIAGRAMS, AND A COMPLETE COMPONENT PRICE LIST 
al Tene Control Unit. Fully described in our Leaflets. 


POWER SUPPLY. A separate small Unit is available and this in addition The  wire-to-wire ™ Practical Diagrams are very simple to follow and are draw 
Pp e power to the Amplifier has additional power available for or the nexperienced constructor 


RADIO TUNING UNIT, exc. PRICE €2/10/-. @STERN'S F.M. TUNING UNIT Th ‘ strated and briefly 


here and can be completely built for 410/0/0 it now available 

STERN’S Complete Kit for @STERN'S COMBINED AM/FM TUNING UNIT Precise 

“High Quality ’’ 8-10 Watt ee ee ee ee ee ee ree «13/0/0 
Design 


@THE DENCO F.M. TUNING UNIT The complete set 

THE IDEAL COMPONENTS to build this can be supplied for €7/2/%, this inch 
AMPLIFIER FOR Dial and Drive Assembly 

GENERAL HOME USE NOTE TO CONSTRUCTORS Where desired our technical ot 

reasonable charge, tune and align e:ther of the above units 

Price of COMPLETE KIT 

including Valves and Drilled 

Chass, etc 


@STERN’ bd as Adohey | ' PREAMP. iT. TONG CONTROL Ni 
' rthe 'H enthusast riefly as inputs for MiK IPHONES 
4 LOW GA N PICK-UPS, and a RADIO TUNING UNIT ncorporates 
£7 10/0 ( JUALISING CONTROL ib) STEEP CUT FILTER, ‘ec ontinucusly 
variable 5S and TREBLE CONTROLS and » VARIABLE ouTrUT CONTROL 
We supply which enables its use with any make or type of Amplifier THE COMPLETE 
COMPLETEL Y BUILT £9 10 0 KIT OF PARTS is available now for €6/6/0 


for 


sality reproduction up to an output level of 10 warts @STERN'S “ fidelity '' 10 WATT AMPLIFIER This design co 
j d incorporating negative feedback. It is suitable MAIN AMPLIFIER of the famous MULLARD 5-10 design and our owr 
of Pick-up and most types of microphone and the PREAMPLIFIER.TONE CONTROL UNIT which we describe briefly 
provides for use of 3- and 15-ohm speakers porate the latest GILSEN ULTRALINEAR OUTPUT TRANSFORMER and the 
of these tw nits undoubtedly provides reproduction of extremely 
igh au n fact the complete Amplifier is comparable to the very expensive 
STERN'S “ F.M."’ ally made High Fidelity models. We offer the COMPLETE KIT OF 
TUNING UNITS PARTS FOR GtS/15/0 Will be available at the end of May 

A S-valve Tuner incorporating the @STERN'S HIGH QUALITY 610 WATT AMPLIFIER This is illustrated 

= - — & and briefly described here. it is one of the most successful Amplifiers (in the lower 


price range) yet offered to the Home Constructor We can supply the complete 
Heart and a “Magic Eye Tuning . amannet 


a 


atest Mullard Permeability Tuning 


Indicator The performance of this is 

genuinely well up to the standard of @STERN'S Junior ‘PREAMPLIFIER-TONE CONTROL UNIT 

che hiah ‘ enmenagetae ° cro! of BASS and TREBLE in conjunction with main VOLUME 
jo Mgner prises epmmerEney meee nd © used with any Amplifier. The unit contains its own POWER 
THE COMPLETE KIT OF PARTS is available ac £3/16/9. 


mits and we recommend it with the 
utmost confidence 

THE Sane AM-FM TUNER is precisely similar in appearance osrants Ss ate MeON AL SET BATTERY ELIMINATORS Complete 
© above a corporates 7 valves. it provides complete coverage of TS OF PA ) to build Midget ““Alidry “ Battery Eliminators (a) Providing aporox 
he F M Tra ssions and the MEDIUM WAVEBAND heres y giving @ 69 Volts at "0 a and 1.4 Voles at 259 mia Price 42/6 

i select reign stations 9 Volt ’ a and 1.4 Volcs at 250 mia Price 47/6 
ALL COMPONENTS TO BUILD THESE AMPLIFIERS, TUNERS, ETC.. ARE AVAILABLE FOR SALE SEPARATELY 

CONSTRUCTORS CAN THEREFORE GRADUALLY SVUILO ANY UNIT 


STERN RADIO LTD. 109 ana II5 FLEET ST., LONDON, E.c.4 


When Ordering Please Include 5/- Extra for Carriage and Insurance Telephone: FLE. 5812/3/4 


(b) Providing approx 


Wiretess Wor_p APRIL, 1956 


San eee 


(RADIO) LIMITED 


Phone. GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


"334 LISLE STREET, LONDON, W.C2 


rans ewes FOR ALL RADIO BARGAINS —ecewtss"SihdhenyGekn 


sm * ph tir. “quailty pactern’ | BRAND NEW AMERICAN “PANORA. | | SPECIAL OFFER GRAM MOTORS. | 
windings, each 10 volt centre-tapped 5 amps MIC ADAPTORS Few only in original | Garrard 200/250 volt A.C. gram motors 
This will give any voltage between Sand 30 voles | transit cases 200/250 volt 50 cycle A.C | complete with curntables Variable speed 
in $ volt steps at 5 amps. Supplied brand new | Mains operatior Mid-point frequency | | 045 rpm. Can be used for latest type 33 rpr 
ONLY 29/6 eact | 470 ke/s. Sweep frequency 200 kc/s. Uses or 45 rpm. records. Absolute snip, 22/6 each 
1BP| C.R.T. Price, only £30 each t 
COLLINS MOD. TRANSFORMER. Pus - — VARIAC TRANSFORMERS 200/240 volt 
pull 607-607. 20 watts audio spplied SMOOTHING CHOKE BARGAINS AC 30 cycle input g Veristle output 200/220 
new nly 12/6 G.B. type. 20 henrys 175 ma. Brand new, 10/6 YO!ts 7-5 amps., £4/19/6 each 
’ each. Collins type, 8 henrys 100 ma. Brand MARCONI! SIGNAL GENERATORS 
ene ety oa a ake a. ie 4 neta 8/6 each Parmeko swinging chokes. 3.2-4.8 TFG390 16/150 mec/s. Brand new, @25 each 
brand new complete with ear-muffs and cor Le henrys 250 ma. Brand new, 10/6 each Parmekc TFEG.517. 16/58 mc/s and 130/260 mc/s. Brand 
leads, 17/6 pr ( core Neptune series, 4 henry 22.5 ma new (35 each 
rand nv ct iS henr ” 
, Pee ete We seg ip henry £0 mas 3/6) HEAVY CHARGING TRANSFORMER 
ADMIRALTY POWER UNIT 234 nput 230 vole SO cycle. Output 17.5 voles 35 amp 
200/250 volt 50 cycle Output 240 volt PARMEKO TRANSFORMERS input 230 Brand new and boxed, 72/6 each 
200 ma., 6.3 volts 6 amps. Doub he vole 50 cycle. Output 620/0/620 voles 250 ra f ed 
paper condenser smoothed tted with | tapped $50/0/550 volts and 375/0/375 voles. Twe MARCONI! CRYSTAL CALIBRATORS 
2}in, moving iron meter re ” pu 5 volt 3 amp. windings. Ample space for 6.3 volt | Frequency coverage 170/240 mc/s. Directly 
voles and D.C. output voles ount n gr windings. Price 39/6 eact | calibrated, accuracy .00! Supplied brand 
metal case for 19" rack mounting ippliec |} new in original transit case with spare set of 
in perfect condition, 69/6 eact id or us RELAYS AND KEY SWITCHES We | 5 valves and 5 mec/s crystal, €$/19/6 each 


with receivers R.1132. R.1992 | have comprehensive stocks of all types of relays I 


and key switches. Send us your enquirie AMERICAN PRECISION POTS 10,000 
EXTENSION DESK TELEPHONES. Ca: ohms, 5Stin. diarreter. Built in correction plate 
be ficted to standard switchboard Supplied METER BARGAINS Brand new and boxed, 22/6 each 
complete with handset and bell but have no 50 microamps AMERICAN POWER RHEOSTATS. Brand 
dialling system American pattern, brand new 100 microamp ] new and boxed. 8 ohm 3.3 amp., 8/6 8 chm 
and boxed, 59/6 ; English paccern 49/6, Handset 500/0/500 microamps. 2}ir f 2.5 anp., 7/6; 90 ohm .74 amp., 7/6; 200 ohm 
only 12/6 each | 50 


nicroamps mn 5 amp 5 4 
200 microamps | 
| amp ‘ METER RECTIFIERS Miniature S.T.C. type 
lamp , 2 ma., fullwave and bridged, 5/6 each 
4 amp ~ _ eS 
100 volts D.C in. $ TRANSFORMER BARGAINS 
SUB-STANDARD VOLTMETERS. These | 300 voles A 7, 200 250 volt input 


portable precision instruments are sup < < | 250/0/250 voit 60 ma. 6.3 
} 6 


brand new in polished wood case Shrouded 18 
0-7.5/15/30/60/150 and 300 volts G.E.C. STARTER RELAYS | 2. 250/0/250 vole 80 ma. 6.3 
new 4/6 
mirror scale with knife edge pointer libre < Tapped 4 v., 16/6 
0-150 voles. Accuracy 0.3 68° ft rice BATTERY CHARGER KITS. Kies cont 350/0/350 volt 80 ma. 6.3 v ‘ 
£4/19/6 each mains transformer, rectifier mains ar T Tapped 4 v., 18/6 
een switch, mains selector, necessary re nd Tapped L.T. Trans. 3/4/5/6/8/10/12/15/18 
PHOTO-ELECTRIC CELLS ) battery clips 20/24/30 volt 2 amp., 18/6 
Brand new B/beach. 6 volt exciter lan ' 6 or 12 vole | amp. 24 5. Auto Transformer 110/200/250 vole 150 
6 or 12 volt 2 amp. 32/3 watts, 21 
MAGNETIC COUNTERS ) typ 6 or 12 volt 4 amp. 37/6 Filament transformers. 6.3 v. 1.5 amp., 5/9 
Coil res. 2300 ohms Range 0-999. Fitted } 6.3 v. 3 amp 
reset mechanism 10/6 each Ditto le rese ARBAB TUNING DRIVES Brand new and Admiralty types vole input 
range 0-9999, coil 6 or 2300 ohms, 4/3 eax boxed, 10/6 each } (a) 2 5 


volt 5 ma 

os 10 sa | (b) 4 vole 14 amp., 6.3 vole 1.5 amp., 10/6 
edeutes ! i by \ les R.1294 neceivens. | juperhevsrodyne ¢) —s ‘. volt 250 ma. 4 volt C.T. 3 amp 

rn | eceiver coverin 5 me/s. { cr 
Perfect condition, €5/10/0 eax input icnetinen te ohms. 2 detector stages (d) 1.500 vole 330 ma., 52/6 
P.O. JACK LEADS Brand new 6ft creene< | 4 \F. amplifier stages, 2 L.F. amplifier stage NS 
leads fitted with two standard post o ‘ | LF. frequency 13.5 me/s. Bandwidth 3.5 H.R.O. VIBRATOR PACKS. 6 volt 
plugs, 3/- eact | Price €35 each in perfect condition nput Output 165 voles 80 ma. and 6.3 
| A.C. mains power packs for this receiver ar } amp Choke and Condenser smoothed 


DEAF-AID UNITS ’ | | be supplied at an extra cost of 52/6 each | 6X5 rectifier, 29/6 each 


senre, ae ony © CABLE = BARGAINS. Transparent 
hese contain 3 sub-m uv ‘ : | THERMAL CUT-OUTS. Brand new Be malas fax, 216 dz. yds, 75/00 ohen coun 


mike, tone and volume controls ter ee type, 24 volt operation, 3/6 each Os iad a Bint iP 
space on chassis (242) and {.5 v.) ' | ‘ a fg pone 
of applications. Price only 19/6 eact i 168 PIN UNITERS. Brand new 3/6 pai , P Pe e, 
ture earpieces to match, 3/6 Lea rte yd. 5 amp. double insulated flex, 
Batteries 2/9 pair AMERICAN RELAY BARGAINS ideal for car, 6d. yd., $/- dz. Ditto 15 amp., 9d. 
= - | (a) 6500 ohms, 12 v ma. 6/6 yd., 7/6 dz. Line-cord, .2 a. 100 ohms ft, 3 a 
{ 5 ohm | v m 60 ohms fc., 1/9 yd 
TRANSFORMER BARGAIN dime fe Rigen Mp le Pi rth a 
pattern. Primary 230 volt 50 cy ndary . 6 Re ‘ Ss ee Toye, SY SPEAKERS P.M. types, new and boxed 
14 vole centre-tapped at 12 amps _ Plessey, 17/6. 6jin. G.E.C., 17/6. @ in. Elac., 
rating Brand new 42/6 eact 19/6 10in R.A. 27/6 12in. Plessey, 32/6 
YAXLEY METER SWITCHES PORTABLE SUB STANDARD MiL 
| LIAMMETERS. Manufactured by Elliott —_ . aS) eee 
12 way, 8 bank, 7/6 each | Seas “apne ponty, Be eee COMPONENT BARGAINS. § Crystal 
| oss 20/50/100/200/500 A 0 diodes, 10d. Dual range coil for crystal set 2/6 
EDDYSTONE 12 VOLT POWER UNITS. | %'> v/200 ma ccuracy V.¢ | 2000 mid. 50 v. 4/6. T.C.C. 100 mid. 25 v. 9d. 
input 12 vole DC Output 180 voles 65 ma 68° fh. 6in. mirror scale calibrated 0/100 ma 
| 
| 


ROTARY CONVERTORS input 24 volt 
D.C Output 230 volt A.C. 50 cycle 100 watts 
Supplied brand new 92/6 eact 


1000 ohm mains droppers, 2 or 3a, 3/9 

with knife-edged pointer supplied brand | P 
new with leather carrying case. €12/10/0 ea arbon pots, all sizes w/spindle, 1/9. With 
. | sip switch, 3/6, d/p switch 4/3. Min. 465 ke 


hHcused in grey metal case and complete wit 
all smoothing, 19/6 each 
7 L.F’s., 8/6 pr. T.R.F. coils 8/- pr. Condensers 
50 MICROAMP METERS. GRAND | MINIATURE H.T. TRANSFORMER | pf.-5000 pf. 6d., 01 mf.-.1 mf. 9d. M/W 
of brand new test sets containir | oe SOR Ee, Fen SO 2 we a . ferrite rods 6/9. M/W and L/W. ferrite rods 
mounting 24in. 50 microamp meter housed | Cvtput 10/6. Midget metal re , » mace | 12/9 Ceramic. condensers, al! sizes, 6d 
in grey instrument complete with chrom.un VALVE BARGAINS Resistors ¢-4 w. 34., 1-2 w. 4d. Alladin 
plated handle. idea! basis for sensitive test FBO 10/6 EFS! 9/6 SU4G formers, 4 or jin. w/siug, 6d. Haynes formers 
meter, valve-voltmeter or output meter, | caren 41/6 PCFRO 12/6 5V4G wican and slug, small | large 1/3. Octal 
This unit also contains a VR92 diode and many ECFR2 12/6 PCCB4 126 574 . bases 6d. B7G éd., w/can, 1/3, B9A 9d. wican 
other useful components Price 59/6 each | ECCB4 12/6 6SN7 6/6 6V6 ; ! 
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Xr Kae a 
SRYS You are cordially 
ey | invited to visit 
Stand No. 58 
at this year’s 
R.E.C.M.F. Exhibition 
IY : where the complete 
R.€.C.M.F \ ———— y/ range of Painton 
EEOUNE FLOOR = [80 (, Wi BY 65] Se Bo] aay BY Bo) products will be 
a. Yt —uhemtemhe: 9. displayed. 


The illustration 
shows the 
10-in-line 

and the 6 way 

plugs and sockets 
from our 
MULTICON ° range 


PAINTON 
A fy, thamplon ngland 


M e 
ATTENUATORS ANDO FADERS - STUD SWITCHES - TOGGLE SWITCHES « PUSH BUTTON SWITCHES 
FIXED AND ADJUSTABLE WIREWOUND RESISTORS HIGH STABILITY CARBON RESISTORS 
METLOHM METAL FILM RESISTORS WIREWOUND POTENTIOMETERS - MIDGET &.F. CHOKES 
KNOBS, DIALS & POINTERS TERMINALS PLUGS AND SOCKETS 


140 WIRELES: 


RADIO TRADE nS LTD. 
23 WARDOUAR ST., LONDON, W.! (Cove y Street end 


Phone No. GERrard 3977 8 Grams; ‘‘ Radiotrade”’ 


BARGAIN OFFER OF gdh peas 


All batteries se 
reduc 


ELECTROLYTIC CONDENSERS 
16 mid. 375 v.. 2) each 

24 mid. 350 v. 1.6 each 

24 mid. 450 v. 2/3 each 

Condense Clips for above 

BIAS CONDENSERS 

1,000 mid. i2 v. 16 

50 mid. i2 

ICO mid. 6 ¥ 

50 mfd. 50 vy 


BLOCK PAPER CONDENSERS 
12 mfd. 250 v. 7/6 eact 8 mid. 600 v. 7/6 eact 


4 mid. 400 v. D.C 
Many other types in stock 


Your enquiries invited 

MIDGET MICA CONDENSERS. 000), 0002, 0003, 0004, 0005 5 
200 Assorted Moulded Micas. Popular j 42 10 0 
200 Assorted Silver Micas Popu a2 10 «0 
200 Assorted Carbon Resistors: j, | and oods ction €1 10 O 


SPECIAL OFFER 


0.1 mfd. 12,000 volts test Mansbridge Cone 
Widch 3hin 


36 eact 


Height 64: 
Depth 2bin Fixing Cent i lus - post 56 


ton abn yp 

18 x ach; 10 x 10 x 

8.T. H. CAYSTAL ‘DIODES 1/3 eact 

RESISTORS 

Carbon §-wate 2 6; watt B/-; | ware 2 watt 6 - per doz 

Wike WOUND AND VITREOUS S-wace 1.6; 10 wace 2/6; 15 ware 
}- watt 3/6 eacl 

HIGH {STABILITY 

A few values in | and 2 st available 

ALi ORDERS FOR RESISTOR ) 

GUARANTEE TO STOCK ALL VALUE 

a a erg apt ng All WELL KNOWN MAKES 

Spindle types MM stock 

Viconthous with SWITCH 5k, 50k 

V Controls Le >witch Mos 4 t die 


va 


§ wace 5”. 6d.; § wate 5% Od.; 1 waee 5 


1/3 eact 


PLEASE A WE CANNOT 


Pre-set 2/6 eact 


4} meg., | meg...each 36 

and preset each 2 

METERS 

| U-300 mA s ounting. Brand new 
lush Mou 4 


0-500 mA 


Guaranteed 8 6 each 
Guaranteed 10 6 each 


4-way Push Bu 
Push Busto K 
TAG STRIPS 
28-way 
SLEEVING. 2mm.26;3 
POINTER KNOBS 
spindle 
WANDER PLUGS. Red and B 
PHILIPS TRIMMER TOOLS 


SS’ METERS as used iv 27 Receivers nited quantity, bargain 
price each 4210 © 


WEARITE COILS. PA4, PO4, PAS, POS 
VALVE HOLDERS. Moulded B9A 76; 
En O« 
VALVE HOLDER FIT ITH LOWER AN 16 
Extra Screening ( or B7G and BIA 
Paxolin Viti | t. BIA, B7G 5 
pin dot 
STANDARD SCREENING CANS 3 1 - each; Spring loaded ea 
=” LEE PLUGS AND SOCKETS, 5-pin 1/9; 7-pin 2); 
each 276 
Ain SPACED TRIMMERS, 5, 10, 15, 20, 25, 50 and 75 of pre-set 
and spindle types 2 doz 
PYE PLUGS AND SOCKETS 1 6 pair Tee 
GROMMETS. | evs. assorted g ‘ 
POST OFFICE LAMP JACKS Ne 1 
Lamp Covers for same 
BULGIN P73 3-pin plugs and 
now available 
OUTPUT TRANSFORMERS. Mu! ‘ ~ each 
or power 
WESTECTORS. WX6, WXi2, Wil, W4, I~ eact 
ARCOLECTRIC (Whitney Lamp) 
SIGNAL LAMP HOLDERS 


adjusting lampholider 2 eact 


3-way 


per doz. yd 
standard jin 


13 each doz 12 
B7G 6 -; Int. Oct. %-; 

doz 46 
per doz 

doz 6 
det., S-pin, 7 


' 
preced...each ! 
gross 8 

doz 9 

doz 

) plugs and sockets ar 


Pentode 
each 
doz 

Red, Gree Clear, | 6 each doz 

Panel mou ng, complete with 

doz 


| BELLING-LEE. 1356 fuse holders each 


JONES PLUGS AND SOCKETS. 4-pin, 26; 6pin 3-; Bpin 
3/6; 10-pin 4)-; 12-pin pair 4 


CASH WITH ORDER OR C.0.D ALL ORDERS DEPT. W.! 
ALL ORDERS FOR LESS THAN @ ADD POSTAGE 
We invite your enquiries for tems not listed 


Trade Counter open 9 to 6 Monday to Friday 
Also 9 to | Saturdays Caliers Weicomed 
WHOLESALE MANUFACTURER ANI 


EXPORT ENQUIRIES INVITED 


WorLD APRIL, 1956 


S 6 Brown 
AUDIO AIDS 


Handphones with in- 
dividual 
trol. ideal for use with 


volume con- 


church and cinema deaf aid 
installations or for indivi- 
duals with impaired hearing 
They provide the essential 
clarity of 


reception when 


listening to Radio and T.V 


Send for Brochure WwW” of 
lf desired, 


advice is given on selection 


all types available. 


most suited to in 


of type 
dividual needs 
5. G. Brown provide Headphones and asso- 


ciated equipment for all known purposes 


SG Brown, Ltd. 


SHAKESPEARE STREET, WATFORD, HERTS. 


Telephone: Watford 7241 


™* BEAU-BUREAU 
- 

his magnificent bureau type cabinet 
bh in specially selected walnut 
veneer exterior 


lining 


storage compartments 


with alight sycamore 
lt gives you two large-sized 


Overall dimensions 
Length 32 Height 34 
maximum depth 16 
minimum depth Ii 
Motor board size: 15; 
Scale aperture size: 10 


NET TRADE PRICE £13.13s.04. 


Plus 15s.0d. carr 
Send tor Cabinet List for more details. 
Send tor our current monthly bulletin of Re 
placement Radio Radiogram chassis, Tape Recording Equipment, etc 
rade only supplk 


V.E.S. WHOLESALE SERVICES Ltd. 


Dept. (W.W.), 11, Gunnersbury Lane, Acton, W.3 Tel.; ACOrn 5027 


SOLENOID 


Continuous 


A.C. TYPE SB/'1 

2.3/8 lb. at 1” 

Instantaneous to 16 lb. 

100°,, PRODUCTION 
INSPECTION 

Smaller Sizes Available. 

Also Transformers to 
6 KVA 3 Phase 


Rn. A. WEBBER LTD. 


18 FPOREST ROAD KINGSWOOD, BRISTOL, PHONE 74055 


WtrELess WoRLD 


MAINS TRANSFORMERS 

200-250 v. P. & P. 2/ 

300-0-300, 100 mA. 6 v. 3 amp 

2 amp., 22/6. 

Semi - shrouded Sven - through 

180-0-380 v., 120 mA., 6.3 4amp 

Sv 22/6 

350-0-350 v. 70 mA. 6 v 
2 amp 


Primary 


Drop thro 
2.5 amp., 5 
Chaseie mounting or 
150 (v Sec 
63 . 


drop-thr« 
350-0-350 
7 amp., 6 os 
Sy 29 amp 4v.4amp 
316 "ine 

Chacole mounted 
8 3 amp 


and fully shrow 


Sv.2 


amp 

Drop thro’ 270-0-270 60 mA., 6 v 

3 ame 16 

250 v. 150 mA., 6.3 
19/6. 


44., twicely 
Auto-trans. Output 200/250 H.T 
50¢ 250 mA., 6 v. 4 4@., twice, 2 v 
2a, 1916 

Auto-trans. tr 200/250 

; 150 mA. Separate L.T 


i; amp., 5 v. 3 amp 


put 


aP.3 
Mains Transformer, fully impreg 
put 210, 220, 230, 240. Sec 

100 mA., with separate 

former. Pri. 210, 220 

6.3 v. 2 amp., 6.3 v 

and 5 v. 2 amp 


3a. tap 4v 


125 mA.43.C.T.4a.4¥ 
4v.C.7.25a., 27/6, 
250 mA.4¥.C.T, 4a 
4v.C.T. 44. 19916 

M.8. Speaker 1,000 

15/-. 

R. & T.V. energised 6jin. speaker 

trans. field coil. 175 ohms 

& P. 216 


4y 


ohm 


6jin 


field 
with O.P 


with 


10/6 


speaker, 
field 440 ohms 
Volume 


swite 


Controls. Long spindles 
h, SOK, SOOK, | meg., 2/6 
& P. 3d. each 


Volume Controls. 


less 
each P 


Long spindle 


Trimmers, 5-40 pf., 5d. 10-110, 
10-250, 10-450 pf., 10d. 
Twin Gang .0005 Tuning Con- 
denser, 5/ With crimmers, 7/6. 
Twing Gang .0005, with feet, size 
; 3x thin, 6/6 
3-gang .0005, with feet, size 4) x 3 
x igir 7/6 
T.V. Ceils, moulded former, iron- 
ed wou for re-winding pur- 
can t§ « lain, O- 
Ali-can 24 x din., 
The above coil formers 
for the Wireless 
tuner 
eed | Metal Rectifier, 250 v. 150 
A., 6/6. Metal Rectifier, 250 v 
mA., 6/ 


Al 
core 


45 


Metal Rectifier, RM2 125 v. 100 
A., 3/6 


eure. 


TRANSFORMERS 
5,000 ohms imp., 4/9 


7,000 and 
sh-pull, 6V6 matching, 
} ohm speech coil, 6/6. 


SPECIAL OFFER. VERY LIMITED QUANTITY 
TVALVE pusrUtL RADIOGRAM CHASSIS 


A.C. MAINS 200/250 v 
3 wave band, coverage short wave 16-50m, medium wave 187-550m, long wave 900 
2,000m, 4 controls, volume control on-off, tone control, cuning and wave change 
with gram position. Valve line up X79, W727, ewo OH77's, two EL4!'s and EZ30 
Output 7 watts. Size of chassis I6in. x 7in. x 2din. Size of scale Hin. = 4in 
Overall height including back plate 7jir BRAND NEW. Fully guaranteed 
P.& P. 7/6. £9/19/6. 


T.V. CONVERTER 


For the new commercial stations complete with 
2 valves. Frequency can be set to any channel 
within the 186-196 Mc/s band. LF. will work 
into any existing T.V. receiver between 42-68 
Mc/s. Input arranged for 80 ohm feeder, EFBO 
as RF amplifier, ECC8! as local oscillator and 
mixer, The gain of che first stage, R.F. amplifier 
1008. Required power supply of 200 D.C 
at 25 mA., 6.3 v. A.C. at amp. Input fiiter 
ensuring freedom from unwanted signals 
Simple adjustments only, no instruments 
required for trimming. Will work into T.R.F 
and wire wound gain control. Fully screened in black crackle finished 
case, size Sdin. long, 34in. wide, max. overall height 44in. €2/19/6. P. & 
P.2/6. As above, complete with built-in power supply A.C. mains 200/250 v 


or superhet, Band Switch 


€3/19/6. Post & Packing 2/6 


BAND Ili CONVERTER KIT 
comprising 5 channel tuner, mains transformer 
12AT7 and EFBO and all necessary components 
with conversion data €2/5/0. P. & P. 2/6 
P.M. SPEAKER. 64in. closed field, 18/6. Gin. closed field 20/6 
25/ 34in., 16/6. I2in. closed field, 25 P P each 2) 
SX VENSION SPEAKER in polished walnut with Bin. P.M 

4/6 


metal rectifier 
for A. 


electrolytic, 2 valves 
Mains operation. Complete 


10in 


closed field 


P&P. 3 


B.S.R. MONARCH three speed automatic changer, 

Brand new. Will take 7Jin., 10in., of lin. records mixed 

sien head. A.C. Mains 200/250. Pre-Budget Price while stocks last 
its) P.& P. 3) 


aluminium spool 


superhert 


12/6 post paid 


1,200ft. High Impedance Recersing ange r 
way 196/255 v. 19-49 


Radiogram Chassis, 5 vaive A.C./ 
200-556 and 1|,000-2,000 metres re. 6 k size of chassis 13 = 64 = 2 size of 
scale 74 x Biin. Valve line-up 10CI, 10F9 geet U404 and 10P 14 win mains 
fiiter input a Gial lights and Bin. P.M <e/i7 P.& P. 5S) 


SPECIAL OFFER. Bin. P.M. speakers, removed from chassis, fully guaranteed 
All by famous manufacturers &P. 1/6 


e-band 


in 


SIGNAL 
GENERATOR 


120 Kejs-84 Mcis 


£4-19-6 


3 pyts. of 25 
Extra 


verage 
A... Mains 
100 /250v 

or 4 deposit, 
PAP. 4) 


3-speed TRANSCRIPTION MOTOR 
BY FAMOUS MANUFACTURER 


Complete kit of parts comprising accurately balanced precision made 
heavy turntable with rubber mat, large constant speed condenser starting 
motor, base plate. Can be assermbied in 

half an hour. Ma 250v. Fully £6 a ih 6 
guaranteed. Parts » separately Y 


Post 
Paid 


40-WATT FLUORESCENT KIT 
230/240 Comprisin 
powerdtactor condenser, 5 
holders, starter and starter 
No metal-work tube 


AC mains 
choke 
tube 


holder or 


P. & P. 3/ 17/6 
20-WATT A.C. or D.C. 200/250 v 
white stove enamel finish, ewo tube he 
and packing 1/6 12/6. 


POLISHING ATTACHMENT lor electric drills r inet 
plated Sin. brush, 3 polishing cloths and one sheepsk 
cap. Post and pkg. 1/6 hie Spare sheepskin mo 
POTATO AND VEGETABLE PEELER. By farmous manufacturer 
models A200 and A700. ty 4) ib. complete with water 
aluminium construction, white stove-enamelled finish 
for adaption on an electric food-mixer, 
operation. 39/6. P. & P. 3/- 
STANDARD WAVE-CHANGE SWITCHES 
9 ia] 


FLUORESCENT KIT comprising trougt 


iders, starter vider and barreter Pos 


spindle, chromium 
unted on a din 


2/6 each 


rubber 
ps 
To suit 
ump. All 
Originally intended 
can be easily eonvereed for hand 


Jeway 1/9; 5-pole, Jeway 


4-pole 
re type, long spindle, 3-pole 
fer, S/-; 


Mains Oroppers, amps, 460 
ohms tapped S90 +S, a0 16; 02 
amp., 717 ohms, tapped at 100 ohms 
vitreous, 1/6; 0.3 amps. 950 ohms, 
ta 700 and 625, 2/6; 0.2 amp 
1 660 ohms, vitreous, tapped, 2/6 
vitreous, 0.3 amp., 700 tapped 680 
640 : Fig 4‘ on ooah id 
TLV PAL 
PERSONAL SHO OPPERS ONLY 
Fin, Enlarger, 17/6; tiv 
Germanium Crystal Disde. ‘1s, 
post paid Used Vin ube with 
ion burn, 17/6. Post paid 
Line O.P. Transformer 
minium can mounted in rubber 
Line and £.1H.T. Transformer, 
vrocart core 
and width and 
corona shields U37 rectifier winding 
35 


complete 


control 


Line and £.H.T. Transformer, % 
Kv., using ferrocart core, complete 
with built-in line and width control 
Mounted on srvall ali-ch 

| size 42 x Ifin. EVSI 


low line low impedance 
with 


Scan coils, 
frame, complete 


transformer to match above 


, complete with scan 
and frame output transformer 
line and width control,35/-. P.&P.3/ 
As above, but complete with line 
and frame blocking transformers, 5 
Henry 25 mA e, 100 mid. and 
150 mid. 250 wk 380 mA 
ripple. a2eie. a P. 3 
Valve Holders, movided octal 
Mazda and loctal, 7d. each. Paxolin 
octal Mazda and toctal, 44. each 
Moulded 87G, BBA and BIA, 74 
each. 87G moulded and BIA with 
screening can, 1/6 each 
32 mid. 350 whe 
16 x 24, 350 whe 
; mid., Ls wk 


16 mfd., 500 wkg., wire ends 
8 mfd., 500 v. wke., wire ends 
@ mid. 350 v. wkg.. tag ends 
50 mid., 25 v wire ends 
100 mfd., 

280 mA 


230 mA 


Miniature wire ends moulded 
of., 500 pf, and 001, each Td 
—oanee 12in. mask and escut 
eon in lightly tn 
Foor sspect edged in brow Fits 
on front of cabinet, 12/6, As above 
tube, | 
a Qecitacer Blocking 
Trans. 
Line bee! Blocking Trans, 4/6 


»aPr 


| 10 henry, 

250 mA. 60 ohms, 6/6. 
Wide Angie P.M. Focus Units 
Vermeer adj « tube, 15/-. 

P.M. Focus Unit for Mullard mbes 
with vernier adjustment apr 
rT 

Energised Focus Coil, 
tance mounting bracket, 


low res 


17/6 


J-way and 4-pole d-way sole lleway 
\-pole 12-way single wafer, 5/ P& 

ton Traps for Mullard or English Electric cubes 
Standard 465 Kc. iron-cored | Fs, 4 « It x 
ron-cored, 465 Ke., | Fs, 34 x 14 & Hidin., per pr 
lron-cored 465 Ke., Whistle Filter, 2/6 

465 KC. MIDGET I.F.s. Q-120 size Ihin. long 


manufacturer Pre-aligned adjustable iron-dust 


post pad 


Ijin 76 Wearite standard, 


deep by very famous 
‘6. 


3-speed automatic changer by famous manufacturer. 10 
Records, turnover crystal head, brand new, current model. 
A.C. mains 200/250v. (list price £14-10), £8-19-6. P. & P. 5/-. 


R. AND T.V. COMPONENTS (ACTON) LTD. 


23 HIGH STREET, ACTON, LONDON, W.3 


GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION IS APPLICABLE 
om s of Business Cash with order. Despatch of goods within 3 days from receipt of 
Where post and pocking cher 4 not stoted please odd 1/6 up to 10}/-, 2j/- up & 
a. ond 2/6 up tw £2. All enquiries 5.A£., lists Sd. each 


PATTERN 
GENERATOR 


Coversege 40 Mecjs-70 Mele 


AC. Seine £3-19-6 


200 /150y 
or 29/- deposit, 3 pyts. of 4! 


Par. 4} 


Extra 


Wiretess Worip ApriL, 1956 


TAPE-RECORDING EQUIPMENT % AMPLIFIERS ~% LOUDSPEAKERS ~% PICK-UPS % MOTORS % TUNERS 
SUNDRIES STREL METER CASES WITH ALUMINIUM PANEL FOR HIGH-FIDELITY ENTHUSIASTS 
26 © AMPLIFIERS 
0-30 M.A. Mer 3 


6 
2/6 Tele-Radio Williamsor 
Tele-Radio Williamson, « 

SMALL STEEL TEST METER CASES WITH ALU Tele-Radio P.A.I. Pre-amp 

40 " Ger INIUM PANEL Tele-Radio P. AL Pre-emp.. ‘ 
Osram 912 Pius, 

Chokes Pre-Amp. Compensating Uuit 
Kit 2, with Passive Comp Unit 
Mullerd 5-10 Kit, with 

2K Col mn 15 t Pre Q 


cision Potentiometer STANDARD STEEL CASES WITH ALUMINIUM @ Lat DSPPE AKE RS 
PANEL 


ore 
—.M.! 100 crooho 2% » f 45 4 P 


Transformer WHARFEDALE 
74 er HORA 

is 6.W.G. ALUMINIUM CHASSIS 

76 ‘ 

8/3 


a4 I 
866A. New and boxed 10 9/6 I 126 GOODMANS, W.B., et 


PEN46. New and boxed 66 


9/8 
86 ‘ 10/3 


FULLY DRILLED CHASSIS FOR WILLIAMSON 
@ ELLISON MAINS AMPLIFIER : 
TRANSFORMERS GEC. OBRAM 612 AMPLIFIER DRILLED 
CHASSIS 
@ TELETRON COILS 6.2.0. OBRAM 612 FRONT PANEL 
PANL " CRACKLE PAINT. BLACK, per tix 


16 6.W.G. STEEL CHASSIS Ld Pick- ips, Motors, Autochangers 
HVR2IA. New and boxed ; : 


S& 


SAW DNwoOD 


Ogeergeeer 

ts orto od 
<ett tpes 

On non-~0cKro- 


3 
4 
1 1 
@ H.P. Facilities available on orders for £10 or more. Carriage and packing charged at cost. C.W.O or C.O.D. 
@ Promptest possible delivery to any part of the world. 

@ Expert advice without bias or obligation. § 
@ Guaranteed satisfaction and a fair deal at all times 


: 189. GWAR! . LONDON, 
’ M d vhure ne Telephone > fee 8 $455 


'NEW 


TV ano FM ALIGNMENT GENERATOR B E LC L E R E 


ORBTION MARKER MINIATURE 
on anes 4 INPUT, OUTPUT 
cs SWE EF AND INTERSTAGE 


WIDTH 


y enka ay os TRANSFORMERS 
e a HAR MONIC 
z . a * ‘ Pc t manufacture of coupling transformers to customers 
a y qui nes n illuseraced brochure describing the range of transformers 
<A a rs cm df é v vanufacture will gladly be sent on request 
v e ‘ rp lic 0 ‘ 
o / a standard input transformer type E size lin. x 
y ’ ‘ . over available with varnish dip finish, encapsulared block 
BANDS {, 11 & til AND LF.s c orm meta reening can 
T p ck delivery ow prices—maximum efficiency 
WHARTON INSTRUMENT COMPANY JOHN BELL & CROYDEN. 1/7 HIGH STREET, OXFORD 
106), FINCHLEY RD., LONDON, N.W.!! Tel.: Meadway 3407 Telephone: 47072 7 Cables: Belclere, Oxford 


SPECIALISTS IN R.F. COILS 


PROTOTYPE, DEVELOPMENT & BULK WAVE-WINDING 
OF HIGH “Q”’ COILS, COIL PACKS, ETC. 


JUST OUT !— For Home Constructor or Trader. 


A simple but very efficient Band Ill Converter for ali TV 

sets (including TRF). Approximately one hour to build! 

guaranteed no breakthrough of Band | or reradiation 

Will convert any Band Ill Channel to any Band | Channel. 

tamps for circuit AC or AC/DC. Excellent results assured. Kit €3/5/-. Ready 
a ~ TRE wired £4. Postage and pkg. 3/- 


and Superhet f its ' ture ts witching circuit 


Price Lists, ete Compones ts d information supplied 


WORLD, PRACTICAL WIRELESS, RADIO CON F. ral . > 8B 4 ND Il 
STRUCTOR TUNER CONVER RTER 


416 BRIGHTON ROAD sour CROYDON, 
SURALY one ROydon 5148/9 


APRIL, 1956 WikeLess Worip 


C.R.T. ISOLATION TRANSFORMERS oo... In 


Brand New Boxed All Guaranteed Perfect 
For Cathode Ray Tubes having Heater/Cathode short 6AG6 
cireuit or for CR. Tubes with falling emission. 
Type A. Low leakage windings. Ratio 1 : 1.25 giving 
a 26°. boost on Secondary 

t With Taz 


Panel and 
Solder Tags 


10.8 volt 

13.3 voit 10/6 each 

Ditto with mains primaries 12/6 each 

Type B. Mains input 220/240 volts. Low Cepacity. Multi 

Outpat 2, 4, 6.3, 7.3, 10 and 14 volts. Input has two taps 

which increase output volts by 25°.. and 60°. respectively ALL WAVE RADIOGRAM CHASSIS 
le tor all Cathode Ray Tubes. THREE WAVEBANDS FIVE VALVES 


With Tag Panel 2]/- cach 7 
Type C. Low capacity wound transformer for use with LATEST MULLARD 


2 volt Tubes with falling emission. Input 230/240 volts, m 
ous © 2-2)-2)-21-4 volts at 2 amps. With Teg Panel 12 month Guarantee, A.C 
Short-Med 
All lostetion Transformers are individually boxed, labelled feedback x 3 oe - 
Ee marked with relevant data Glass Dial 10 4)in., horizontal or vertical available 
4 t is essential to use mains primary types with 2 Pilot Lamps Four Knobs, Walnut or Ivory, aligned 
receivers having series connected heaters. and calibrated. Chassis isolated trom mains 


ee. All values. 10 obms to 10 meg., } w., 44.; 

O4.:1w. Bis? 1- 10.1 
Hla STABILITY 4 w. 1%, 2. All preferred values BRAND NEW £ 0. 0.0 
1 obms to 10 i 
Swatt)  WIRE-WOUND RESISTORS 3 Matched 3-ohm speakers 8” 19 6, 10° 25/- 
10 watt 25 ohms 10,000 ohms 
spy 4 i 2- 
1 ohms 60,000 ohms, 5 w., 1/9; 10 w 23 
wine wounp pots. 3 warr Las. couvern ere. | RECOMMENDED FOR ABOVE CHASSIS 
Pre-Set Min. T.V. Type Standard Size Pots., 2)in P 
Kourled Slotted Knob Spindle High Grade. All 
~ | 26 ons to 30 Values, 100 ohms to 50 K 


66, 100K. 6:6 Plessey 


3 K., 4)- 
Dilte Gerben fret 0K EXT SPEAKER 
to 2 Meg. 3/- CONTROL 100 3/- 2 
OP TRANSFORMERS. Heav’ Duty 50 mA 46. , Mua tt pee 
tapped primary 4/9. Multiratio, push pull, PaCHAL PRIOR. 
small pentode, 3.9. Hygrade —_ Pull 7 aa 2 Ne Be 


56 
L.P. CHOKES 15 10 H. 60/65 mA., 5/-; 25/20 H. 100/120 Ch g 
mA.. 11/6; 20/15 H 126/150 mA Ty on 250 mA., 15/- an er 2/6 BRAND NEW 


2 
MAINS TRANS 360-0-350, 80 mA., 6.3 v. tapped 4v. 48., #UB- MINIATURE VALVES—WIKE ENDS—EX DRA 


dd "EN t ruil 
5 ¥. tapped 4 v. 2 a. ditto 250-@250 80 mA., ete., 21/-. . eye f- coe ee TODES v 


iy. TRANSFORMERS. 5 k Pye Radio, midget size | T.V. PRE-AMP. FAMOUS MAKE 


7/6 With data sheet Will amplify output of your Hand 3 Converter Tune 
able Channels 1 to 5. Midget eieze. High gain tring 
HEATER TRANS. Tapped 200/250 v. 6 om v. 1) amp., 7/6 mel BVA. Vaive Full instructions supplie 
COPPER PLATED AERIAL RODS. ; 12in. push fitting, — ob ‘o> ~ FR righ a, BRAND 

3/- doz. Post juired.) 

ALADDIN FORMERS and cores. jin., 84; tin, 104 SPECIAL MALNS PO i” PACK r w above, 25/- « 

in. FOR MERS with Case and Core. fin. eq. lfin. and 


SLOW MOTION DRIVES Epieyolic ratio 6:1, 23 Volume Controls 80 CAsLs Coaxial 


Hg Midget Soidering Iron. 200/220 v. or 230/250 v Long spindles Guaran Gemi-air spaced Polythene 


14,11 
SOLON MIDGET IRON. 26 w., 22)- eed insulated. jin. dia. Mranded 
MIKE TRANSF. Ratio 50:1, 3/9 ea., new and boxed . ars Od. 4 
MAIne DROPPERS. 3» 1\in. Three Adj. Sliders, .3 amp £8 i 4 2 49 ! 8d ‘ 
750 ohms, 4/3, .2 amp., 1,000 ohms, 4/3 imi 1 G 6 , 7 % 
LINE CORD. 4 amp., 60 ohms, per foot, .2 amp., 100 ohms (Limited period) . . EXT. SPKR. TYPE 3 ya 
per toot, 2 way 64. per toot, 3 way 74. per toot. srorees PLUGS - pele poy os 3 
Brand new Plessey 3-speed Autochanger Mixed Unit - OUTLE D 
CRYSTAL MIKE INSERT. us ¢, preciato for 7, 10 and 12im. Records. Twin Hi-Fi Xtal Head TV AGBIALS Bead f indoor Inv T., 18/6 
‘ ' argai with Duopoint sapphire stylus. Plays 4,000 records Band 3 Dipole ind 6 .. oe I Twies, 76 pr 
6/6. N \ rier required Sprung mounting. Baseboard required 16) « 12}in BALANCED TWIN re ED 4. 0 or 0 
Height Sjin. Depth 2in. Super Quality. Post tree TWIN SCREENED ALAMCRD F “renoek 1/- yd. 80 ohms 
A.C. 200/250 v. TRIMMERS, Ceramic, 30, 50, 04, 100 pl., 150 pt 
LOUDSPEAKERS P.M. 3 OHM ; 250 pt. 1/6, 600 pt. 786 + a “e 
in. R.A., 17/6 7in joodmans, 9) '- 
6I R ». Gootmans, 22.6 ALUMINIUM CHASSIS. Wiswe Plain nate tied 
l0in. Rola, 30/- with 4 sides, riveted corners and lattice fixing holes 

° tin. Plessey, 30/- B.S.R. MONARCH with 2iin. sides. 7 4in., 4/6; 9 « Gin m iP 7in 
sin. M.P bs k. fleld, tappe ‘ D 24/6. 6/9; 14+ Om, 86; M4~ lin, 106; in. 126 
ORYSTAL DIODE. GEC. 2’. GEX24 4/- 3-SPEED MOTOR & TURNTABLE, and 18 « 16* din., 166 
CRYSTAL SET CONSTRUCTIO 
40 CIRCUITS USING GERMANIUM DIODES, 3/- XTAL PICKUP, ACOS TURNOVER HEAD CHROMIUM PEN TORCHES with battery ont les 26 
H.R. HEADPHONES, 4,000 ohms. Brand new, 17/6 pr SPECIAL OFFER thetwo $4.45.6 BLACK CRACKLE PAINT. Air drying. 9 
SWITCH CLEANER Fiuid, squirt spout. 3/9 tin. POST 26 ond -_ WEARITE “FP coils 3-. OSMOR” @ colle _" 
TWIN GANG TUNING CONDENSERS. .0006 mid. midget P.V.C. CONN. WIRE, 16 colours —— or stranded Q4 yd 
with trimmers 86; 276 pt. midget less trimmers 66 Sin. RADIO itty yt ava 


Sin; ante, solled, 86 i UNREPEATABLE BARGAIN VCR97 TESTED FULL PICTURE £2 


PURETONE RECORDING TAPE! | GERRARD 3 SPEED AUTOCHANGER | ‘sommeeercormerscmmierert ace Ter ar 


1,200ft. on standard fitting 7’ P yard. jib. 26. 
Plastic reels. Brand new boxed 17/6 od. Maur peice GB ~ 19 - G VALVE MANUALS. Parts Land Ul Bay 


VALVE HOLDERS. Pax. int. Oct EFS. regret no C.0-D. micah ¥.M. TUNER COIL KIT 22/6. HLF. coll, Aerial Coti 
B12A CRT. 1 3. Eng py A 4 he 7 and 8 pin, J Oscillator Coil, two LF Yanslormers 107 Mes 
MOULDED Mazda and -— Oct. 64., B7G, BBA, BSG. BOA Detector transiormer and heater choke With cirony 


4. B7G with can 1/6, VCRO?7 2/6. BOA = can. 2/6 : 
SehAmic EVSO HIG, Int Oot ti, B70 oe an tS Velotron Band Ill Converter | OFDENIRET Wow sok. OT alt Tiv Yr oe 
SPEAKER FRET. Woven Plastic TYGAN Welnat tone London, Midland and Northern Transmissions 500 +. O81 to Ol mid, O4; O68 1 1i-; 2416; 619 
a = 2 ped od bpm ry metal, gold o silver Saitabie all 7.V. makes, T.R.F. or Superhet 1/860 v., O4.; 1/600 v. 1/3; .1/1,500 »., 3/6. 
in in., 2/- ive i in. x Sfia, ° wound EFAO ve ponent 

WAVECHANGE SWITCHES punched chasse, circuit diagram, wiring plas NEW SCAROTESET TESS. FAMOUS MAKES 
5 p. 4-way 2 winer, long spindle OOMPLETE c alne operat . . FOOCLA a 

2 p. 2-way, 3 p. 2-way, short spindle AL. £3/10/- 1/275 9 ° a- 5 
2 p. G-way, 4p. 2 4p. 3-way, long spindle ‘4 3 wiv. 461 ym) 6 

nee 


ip. 4-way, 1 p. 12-way, long spindle AB ABOVE less POWERK I 4/409 46 
f 6 

6 

16 

16 

wwe js lworeT iw 6 


4.1.6 * ! £400 © 


W eating tx t 16/4 9 
14;mnm © 


' 
KNOBS. GOLD ENGRAVED. Walnut or Ivory. 14in. togg 2 hee re t a pace i 
1% 


diam ‘oous " “ Contrast’ “* Brilliance" 
Brilliance On- “© . 

Oa-0f 

** Wavechange Radio Gra ‘om. 

‘ Record-Play Brichtness.’ Ditto, not enaraved, | - 


ua) bw 350 A 
100 + 200/276 


"jo 
worn Lar shy 1,000 + 1,000/6 ¥ 
holes je | MOE ¥ 


We have no connection with any other firm. Piease address all Mail Orders correctly as below. 


RADIO COMPONENT SPECIALISTS aera ee en tee ceenee 


Tel. THO 1665. Buses 133 or 68 pass door. $.R. Stn Selhurse 48-hour postal Service. P&P. I/-. 2 orders post free. C.0.D. Service I/¢ 


WIRELESS 


TORLD APRIL, 1956 


-at your fingertips... 


This new edition packed with 
practical information 


unobtainable elsewhere 


IBIRICITUS 
IPILAS II c 


YEAR BOOK 1956 


740 pages, 9 6}, 35s. net. By post 3s. 9d. 


A BOOKSELLERS OR DIRECT 
make, buy or sell plastics 


essential toall who 


TUNERS 


for BAND Ill 


COMMERCIAL TELEVISION 


Valradio tuners cover all 13 British Channels, 
and have been specially developed for in 
corporating into new T.V. receivers, or for 
tuning standard receivers to Band III. 
Available for AC sets using 6°3 parallel con- 
nected valves, and AC/DC with ‘3 series 
connected valves. I.F. outputs 9-14 mcs; 


16-20 mes; 19-24 mes and £6 0 0 
34-40 mes Price VU. 


Valnadio LIMITED 


New Chape: Road, Feltham, Midds Phone Feltham 4242 


FROM, ILIFFE & SONS LTD 


PATENTS AND GEMERAL:: Review Oo! patents issued 
during past year; sticulars of new grpanes registered 
in 1955; details o S specificationg, 
— & raw materials, r@ins, solvents, etc., 
used and uced in the industry Zand their suppliers 
MANUPACTURED PRODUCTS: List — produced by 
theg#lastics industry, and names th@manufacurers of 
@ach type of product typ 
Y 
PLANT AND EQUIPMENT: Guide to thgengineering and 
chemical equipment and services availa suppliers are 
. 1 under product headings Y 
Mv cossanies : Alphabetical lists of p@prietary names 
handy glo ary of terms used in pl@tics technology 


D aporesses: Addresses $f firms, associa- 
organizations connected wit® the industry 


t in th@ industry; gives 
‘ persGp occupies and 


" A. Xi Ful}, descriptions 
ations, including al overseas, 
of importance to, the industry 
GENERAL DATA: Useful collection of 
or all engaged in plastics manufacture 
echnician 


SUBJECT INDEX An invaluable feature ensuring 
instantaneous reference to any required data. 


INDEX TO ADVERTISERS: Lists manufacturers adver 
tising in the volume; a handy buyers’ guide to modern 


uppli T 


JORSET HOUSE, STAMFORD STREET, S.E.! 


[ewe | MANCHESTER [*#F.] 


CENTRE FOR HI-Fi EQUIPMENT 
Large stocks and full demonstration facilities 
AMPLIFIERS by R.C.A., Quad, Leak, Armstrong, Rogers, 
Pye. LOUDSPEAKERS; all Wharfedale & Goodmans 
range, etc. GRAM MOTORS: FM/AM TUNERS: 
CABINETS. TAPE RECORDERS by FERROGRAPH, 
Simon, Wyndsor, etc. 


ire Purchase and Credit Terms. 
REPAIRS, SERVICING & OVERHAULS of Audio equipment. 


LANCASTER HI-FIDELITY COMPANY (ARDwick 5762) 
144, OXFORD ROAD, MANCHESTER 13. 


Bus Route, 41 or 42, stop opposice Roxy Cinema; if by car drive 
towards University 


The COMPLETE 
TELEVISION 
SERVICING 

INSTRUMENT 


Write now for 
full details to 


AIRMEC LIMITED 
HIGH WYCOMBE 


BUCK INGHAMSEHIRE 


WirreLess WORLD 


“MUST HAVE” BARGAINS! 


BC.410 MODULATION TRANS- 159 RECEIVER UNIT. Contains | 
FORMERS. Brand new spares for this COMMUNICATIONS RECEIVER R.1155 | cach, valve, evpes EFSO, EASO, SP6I 
famous American Transmitter In “ RL37 and 24 v. selector switch. ONLY 
Maker's Original Cases. ONLY £5 each The famous ex-Bomber Command Receiver known the world 76. 

over co be supreme in ics class. Covers 5 wave ranges 
CONSTANT VOLTAGE TRANS- | !8.5-7.5 Mc/s.,7.5-3.0 Mc/s., 1,500-600 kc/s., 500-200 kc/s.,200- | “ALL DRY” RECEIVER MAINS 
FORMERS Manufactured by SOLA 75 kc/s., and is easily and simply adapted for normal mains use UNIT. If your battery portable uses 
of CHICAGO, U.S.A. Primary 90-125 v Full details being supplied midget 1.4 v. valves of the 'S4-(T4-IR5 
or 190-250v Secondary I15 v. precisely BRAND NEW AND UNUSED IN MAKER'S TRANSIT 384 series, then this will save you 
t2KVA. Can be adjusted for 50 or CASES. ONLY €11/19/6. pounds in bacteries. Delivers LT and 
operation Primary and BRAND NEW BUT SHOP SOILED, £9196. Used, excellent HT from normal mains. Manufactured 
are completely isolated, condition, €5/19/6 by “ AVO " for the Ministry of Supply 
output two can be used A.C. MAINS POWER PACK OUTPUT STAGE, in black ee on mains side, and ready to 
Fully guaranteed ONLY metal case, enabling the receiver to be operated immediately Size Bin. x Shin. x Shin 

al each or €40 per pair by just Ate t+ Ley without any modification. Can be supplied Hy NEW. ONLY 39/6 
as follows TH built-in 64in. P.M, speaker, €5/5/-, LESS 
RF UNITS TYPE 26. For use with 0/- in 
the R. 1358 or any receiver with a 6.3 - IF PURCHASING RECEIVER AND Power | ‘00 MICROAMPS METERS. | 2)i: 


circular, flush mounting Widely 
PACK TOGETHER calibrated scale of 15 divisions marked 


“yards which can be rewritten to 


supply. Thisis che variable cuning unit 
which uses 2 salons EFS4 and | of EC52 Send S.A.E. for illustrated leaflet, or 1/3 for |4-page bookler 

»vers 65-50 Mc/s. (5-6 metres). Com- a Ape Sa —— en 2 ane a suit requirements These movements 
plete with valves, and BRAND NEW ree with each receiver models aerial tested betore despatc are almost unobtainable today and 


N MAKER'S CARTONS. ONLY 29/6 being BRAND NEW IN MAKER'S 


> SIGNAL GENERA. CLASS D WAVEMETER a ean 


TORS TF-390G Another purchase of this famous crystal-controlled waveme.er RECEIVER 25/73. Part of the TRIM 
Frequency coveraze 16-199 Mele which has been repeatedly reviewed and recommended | this 6-valve unit makes an ideal basis for 
BRAND NEW IN MAKER'S ORIGINAL in che “‘R.S.G.B."’ Bulletin as being suitable for amateur trans a mains operated all-wave Superher 
TRANSIT CASES, and complete with miccers. Covers 1.9-8.0 Mc/s., and is complece with 100/1,000 full modification data being supplied 
spare valve instruction manual, etc ke/s. crystal, 2 valves ECH35, two 6-volet vibrators and in- Complete with valves, 2 each EFI6 and 
For normal A.C. mains operation. A | *truction manual Designed for 6 v. D.C. operation, but EF39, and | each EK32 and EBC33 
unique opportunity to acquire Labora- imple mod. datafor A.C. supplied. BRAND NEW IN MAKER'S BRAND NEW ONLY 27/6, 

tory Equipment at a fraction of origina! TRANSIT CASES. ONLY €5/19/6. Transtormer for A.C. modi 
cos:. ONLY €27/10/-. ficacion 7/6 MODEL-MAKER'S MOTOR. Rever 

sible poles. Only 2in. long and thin 
TRANSFORMERS. Manufactured to diameter, with jin. long spindle, Will 
our specification and fully guaranteed BAND il CRYSTAL CALIBRATORS operate on +, 6 12 of 244 v. DK 


pright mounting fuily shrouded ONLY 10/6 


Manufactured by Marconi Instruments. Frequency range 170- 
240 Mc/s. Has directly calibrated dial and incorporates 5 Mc/s 100-0-100 VOLTS METERS by 
crystal for accuracy of better than .00! internal power pack 
for normal A.C. mains operation. Completely self-contained movement being 500-0-500 microamps 
in grey metal case size ISjin. x 10in. » 10in., and ready to A really first-class centre zero meter 
operate, with spare set of valves, and instruction manual { 
In original maker's transit case BRAND NEW ONLY iN manent Cte Teeny ae 
0-250 45/19 6. 
250 v 100 mA v 

3a.. 376 POCKET VOLTMETERS. Nox ex 

250 v.-0-250 v. 60 mA.. 6.3 v Govt. Read 0-15 v. and 0-300 v, A.C 


Sv 2... 20) METERS er D.C. BRAND NEW AND UN 


USED. ONLY 16/6 
TRANSFORMERS, FILAMENT. F.S.D SIZE AND TYPE 
6.3v.2a. 76,634 3a ; 50 microamps D.C 2tin. Flush circular WALKIE TALKIE TYPE 18. Covers 
500 microamps D.C 2in. Flush square 6.0-9.0 Mc/s Complete wich valves 
TRANSFORMERS, EHT. Upright re Zin. Flush square microphone and headset, and trans 
mounting Zin. Flush square (scaled 0-100 mitting and receiving unitsin metal case 
EHT for VCR97 Tube 2,500 v m.a.) in excellent condition ONLY 79% 
2 v.02 v. t.b a., 7 v.02¥.2 4 C 24in. Flush circular (blank scale) 
EHT 5500 v 5 mA 2 ! , 79/6. ~ Zin. Flush square 
EHT 7000 v. 5 mA. 2 ! . 2gin. Flush circular 
EHT 7,000 v.5 mA. 4 v. 1 a., ; Zin. Proj. circular 
Zhin. Flush circular 
TRANSFORMER, EHT. Unrepea:- eS Zin. Proj. circular 
able snip 250 v primary secondary Zin. Proj. circular 
2,000 v. R.M.S (approx. 2,800 v. D.C.) 30-0-30 amp. D.C Car type moving iron 
ize 23 24 jin. H jin. for ta, 15 volts A.C Zin. Flush circular moving CRYSTALS. British Standard 2-pin 
panel. ONLY 15/- iron 500 kc/s. 1$/-. Miniature 200 kc/s. and 
300 volts A.C 2tin. Flush circular moving 465 kc/s 10/- each 
TRANSFORMERS, EX-W.D. AND iron 
ADMIRALTY. Built to more than 2 Kilovolts A.C 2jin. Proj. circular electro SPEAKERS. ?.M. Ghin. less trans 
50 per cent safety factor with normal static 19/6; Bin. less trans 6/6; 10in. with 
A.C. mains primaries Brand new 300 voits D.C in. Flush square trans. , 27/6, 
and unused, 330-0-330 v 100 mA 
4v 3a.,22/6 CHOKES 10H 60 mA, 4/6, 5H 


L.T. HEAVY DUTY. Has 3 separate SPECIAL METER OFFER 200 mA., 7/6 


ine a La 7 
windings ol 5v.-0-5 v 5 amps , and Super quality Moving Coil Meters, besic movements 2 m.s lla a 4 OR VCR? 
by using ay pe wi SNLY 216 and 4 m.a.,in 2hin. Circular-projection type case, at present 
VOTEAGSS OF HIER CUPTORE scaled | amp. R.F., also 2 m.a. in 2in. Flush square at present |] cagie CLEARANCE OFFER « 

scaled 4 amps. R.F. By removing thermo. couple, reversing 16 - ol 4 
TRIIMG Lge sind de ie scale, and re-calibrating, a high-grade cest instrument with woh nies it oes on ee 
4 6a ame, BRAND any range above the basic F.S.D. can be made. Prices, 2 m.a 100-yard coil S.A.E. for sample erade 

NEW. Price ONLY 12/6 circular, 7/6; 4 m.a. 6/6; 2 ma. square 5/6 enquiries invited 


P 
Sar 
gamo Weston 2hin. circular, basic 


v 


v 


v 


vwasnwwennsooe 


AVOMINOR CARRYING CASES 
Size Sin. « Sin. « lin. with long carry 
ng strap. in high-quality leather with 
press stud fixing flap. Made for UNI 
VERSAL Avominor BRAND NEW 
ONLY 76 


ceoeoeo 


v 
v 


ao 


Cash with order please, and print name and address clearly 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 


CORPORATION Corton, Wel. mn sens mn 


| p.m. Sacurdays We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross.) 


Wiretess Wor_p APRIL, 1956 


CITY SALE & EXCHANGE LTD [ema 


We stock and strongly recommend the Acoustical Quad II amplifier and control unit. The manufacturers claim 
‘for the closest approach to the original sound "’ and we must agree that we confirm this opinion. Also available 
is the F.M. tuner, which is the same size and shape as the control unit, and the price of this is £28/17/6. The amplifier 
is £22/10/- and the control unit £19/10/-. For those enthusiasts still using the Quad | amplifier, we would point 
out that the new control unit will replace the existing one, and will work very wel! with the old amplifier. We are 
quite prepared to take the original control unit in part exchange. 


Another fine amplifier and contro! unit in the lower price class is if you want a corner cabinet we can recommend the W.B., which is 
the B.D. Junior, which is designed expressly to meet the require very reasonably priced at 11 guineas. This is very beautifully 
ments of the average domestic high fidelity system, The contro finished in walnut veneer, and packs flat for despatch It is 
unit has some excellent features, including tape replay and tape primarily designed for use with their H.F. 1012 10in. cambric cone 
record jacks, independent variable low pass filters, and two radio speaker unit, price €4/19/9, to which can be added the T.10 tweeter 
nputs. Price €26 complete at €4/4/- and che necessary crossover unit at €1/10/-, We can 
also supply this cabinet as a rectangular console at £10/10/-, 

An ideal record player for this amplifier is the Collaro 2010 trans 

cription unit, with the transcription long arm and turnover head A 
Thisis a very good rumbie-free motor, and is very easy to mount 


Price €19/10 


fine combination is the Connoisseur transcription motor 
which is a variable 3-speed mode! with a I2in. turntable, and is 
virtually vibrationless, together with the super lightweight pick-up 
Mark li. This has a frequency range of 20-20,000 c.p.s. on a L.P 
disc, and the downward pressure is only 4 grams. Voltage 
: output from a LP. disc is approximately 15 m.v.s. The motor 
plugs for direct connection to the R.D. Junior. Price 164 guineas s priced at €28/11/-, and the pick-up complete with one head fitted 
with diamond armature €12/9/10, Extra heads €9/6/S. 


For the F.M. unit we can supply the Jason, which now has perme 


ability tuning and a cascode input circuit complete with leads and 


For those people within 30 miles of Wrotham we have imported 

from icaly a very fine and easy to use collapsible F.M. aerial, complete 

with feeder cable, at the price of €2/2/-, this is a really beautifully SPECIAL OFFER The famous R.C.80.M. 3-speed record 
changer complete with either 2 Decca X.M.S. or 2 Acos heads 
£16/7/6 including carriage. These units are brand new, and in 
Another excellent V.H.F. Radio tuner is the Chapman F.M.8! sealed cartons 

Mark li. tc has very stable tuning with a tuning indicator Price 

21 guineas, plus £4/10/- extra for powerpack, if required Also the Collaro R.C.54 changer, brand new, price £9/15/- 


made job 


Part exchange is our speciality. Write giving details 
of your present equipment, and we will give you a 
quotation by return of £20. Our post service for L.P. records is superb. 


Easy payments arranged on all goods over the value 


93-94 FLEET STREET, LONDON, E.C.4 Phone: FLEet St. 9391/2 


BROWN’'S M/C HEADPHONES with ear pads and 6ft. cord 
and plugs, 16/6. Ex-W D. LAR. phones, new with jeads 


10). 
VALVES. Ex-U.5.A. 5U4, 10 EFSO, 6 Br. SP6I 3/9, EFBO 9/-, r: if 7 2 ; , 
EL84, 12/6, ECLOO 13)-, 6K7 5/6 CHIE ENGINEER required by 
109 ve. fine braided COPPER WIRE, wound on Aching red type Advance Components Ltd. Competent 


AMBOSTATS. i2v. i a.,2/6. 12v.5a., 10/6 to administer complete laboratory provid- 
pes bed Orem mass a oo 8 en. Spladie | x dn.. 10/6 ing full information to production on new 
MAING TRANSPORMERS. Input 200/240 v. Ourput 350-0-350 instruments and all technical matters. 
22/6. Input 200/240 v. Output capped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18 Only men of ability and energy with ex- 
ERIE ee thn Gok av. ke Ok. Ali wth ose ycasmenmn perience of the design and production of 


pero gel SOLAS. | af at 200/300 volts D.¢ 86 We car electronic instruments will be considered. 
supply any type ofre to srements 
NEW SELENIUM RECTIFIERS” Fw 12/6 volts 3 amps., 14/9; 
4-amp., 23/6; 6 amp . > 4 O/6 12 v. 100 mA., 3/-; H.W., 250 v 
EO Ry + SILICON CRYSTAL DIODES. 3/9. soe ' way Commatons Spasetee, 
or 7 . . . ~ S ~ 
M/C MICROPHONES with matched Trans., 15/6 ADVANCE COMPONENTS LIMITED, 
NEW ELECTROLYTIC CONDENSERS, 60-250 MFD 275 v., 10/6 7 
TIME DELAY RELAYS. We specialise in units giving varying Roebuck Road, Hainault, Essex. 
time constants. Please send us your canuieatnamen or problems 
FISHING ROD AERIALS. Sex of 3 7/6, set of 2S/-. Plus 1/6 rail 
charre 
VCR97 TUBES Brand new, in original crates, picture tested, 45/- 
CHROME-VANADIUM TWIST DRILLS. Set of 9, I/l6to | 


MINIATURE RELAYS. "10.2mp. Silver Contacts, 2 oF 6 v. Di PYE TELECOMMUNICATIONS LTD., 


Types $M. 7/6. $.M. or B, or § ' 
AMERICAN IFF-TX/RX UNITS ndition, contai 


6 6SH7, 3 7193, 2 6H6 Valves. Tunes approx ‘ o clear 30 DITTON WORKS, 


UNISELECTOR SWITCHES. 50 volts D.C. 50 point, 3 level 


ou volt unmounted 2 
Pe VEUER COUNTERS 2440 voit D.C, 0.9999, 15/6 CAMBRIDGE 


GRAM. PICK-UPS. Lightweight white plastic. Balanced armatur 
New and boxed 31/6 J i] 
 Fdt, BPGAKARSE in besutiful walnut finished cabinets, 35 UNIOR ENGINEERS required for development 
. RELAYS. Operate on |} v. 0.C., 8/6 work on radio and communication equipments. 
0.1 ‘MA ‘METER M.C. 25° centre zero mounting in sloping panel 
metal box 8 x 6 =x 5 with useful components 20)-. These vacancies call for men prefer ; 
EX-W.D, NEW MORSE KEYS 46 ; P ably with design 
Ali Carriage Paid in the U.K. from Dept. W.W experience and with training to National Certificate 


Lists gladly sent on request level, and offer opportunities for advancement to 
THE RADIO AND ELECTRICAL MART more senior posts. 
309, HARROW ROAD. WEMBLEY, MIDDLESEX, 


nr. THE TRIANGLE Apply giving full details to the Personnel Manager. 
Phone: WEMBLEY 6655 
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The Master of 


Sound Systems 


Since 1930 this company has maintained 
undoubted leadership in all aspects of sound 
recording. Not only do we produce many types 
of equipment but also discs and tape. ‘The / 
Master of Sound Systems ” is your guaran- / 
tee of quality and value in all products 
manufactured by us for sound record- 

ing. Why not send for our illustrated 

folder and leaflets giving full 

details of all these lines. 


...and Mastertape 


This magnetic recording tape is used by all 
who require faithful reproduction includ- 
ing broadcasting stations, government 
communications, etc. Try a spool yourself 
and you will be amazed with the results. 
This is the tape with the special reducing 
wear on heads to a minimum. It can be 
supplied with PVC or 

cellulose acetate base 

to choice. 


M.S.S. RECORDING CO. LTD., 


Poyle Farm, Colnbrook, Bucks. 


Felephone Colnbrook 430 
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Some of the NEW Apparatus 
Fe you may hear at WEBB’S 


LORENZ SUPER FIDELITY DIAXIAL WHARFEDALE 10in. BRONZE 088 w.B. “pes16*’ 2 0 
SPEAKER £1419 6 511 3 


" serform: - 103 it 
mbining a 12 . t high flux Ihe new high performance 10in. uni 


A NEW Bin. unit designed to give 


c optimum treble performance, while the 


17,500 lines) with tw tegral eweet giving excellent reproduction at low 16,000 gauss magnet ensures remark- 


ers.” An interest clopment of “* Available 3 or 15 ohms ible transient response Demon- 
onsiderable promise nstructional trated by Webb’s in conjunction with 
jetails for cabinet provid Imped 1,500 c/s crossover and bass speaker 

5 —* " FERROGRAPH RECORDERS, Models ° 
“2 AN''-“2 ANH "' AND THE LATEST 


BRENELL TAPE RECORDER 451 gns “6 
are on dem. and in stock at Webt 


Phree speeds 34in jin. and 15in for those who want the BEST IN LOoNn@ PLAYING TAPE 

per ex rhree indep« ent motor TAPE TECHNIQUI “4 
ensure reliable operat In leather SCOTCH BOY “190M "1,800 ft. £3 2 
arrying case with ACOS micr B.A8.F. 1,700. £2 16 
Strongly recommended by gy «gUPER 90 " PICKUP ARM E.M.1. “99/18 " 1 BOOfrt. £2 10 


the best recorder available £16 3 «6 


moderate 


ance 15 ohms when superlative results are assured 


PALLY 


The new de luxe” version of the 

arm that eliminates tracking error 
WEBB'S CORNER CABINET £20 10 0 Supplied with two shells which accept LUSTRAPHONE LFV/59 MICROPHONE 
High-grade cabinet ‘ of pleasing 4 varicty of inserts, the Super 90 318 6 
design, beautifull ie in walnut is a precision instrument for both the Widely used for T.V broadcasting 
Both lid and front are sand-filled professional and the discerning home ind recording This modern “ full 
Gives 6 cubi et « r and accepts user The 12in. model costs £16/3/5 vision " mike. is small in size but big 
most 12in. uni r dual speaker and the I6in. model £17/3/- Phe n performance Recommended for 
systems use also "s rREBLI standard model B.J arm is als« ise with high-grade tape recorders like 
CABINET ) mat ! e £7, available price £3/2/11 the Perrograph 


NVM WA | 


SOHO STREET, OXFORD STREET, LONDON, W.1 
GERrard 2089 Shop Hours : 9 a.m.—5.30 p.m. (7 p.m Thursdays) 
Saturdays 9 a.m.—! p.m 


HANNEY « BATH | iis 2am 


OFFERS 3 MARINE RADIO OFFICERS’ COURSE— 


A full-time Assistant Lecturer, Grade B, is required in connec- 
‘ WIRELESS woah D” P.M. TUNER (May 1906 tion with the above course 
=> . » KT 58/6 ~ A — 7 14/6. a —o : Fe a ger must a wee a ae Class P.M.G. Certificate 
: whilst additional qualifications such as City and G s Ce 
MULLARD ¥.M. TUNER UNIT ) : sad ' , —_s ficates in Radio ¢ conmmanientions would be ee ~ A Sone 
; le : al) Noe sonny > ion oats cite es, ° teaching experience is desirable 
iy : Ihe salary payable is £525 x £25—£820, together with 
OsRAM oF au. TUNER Untt . illowances for degree, etc. Allowance can be made for suitable 
Den hassle . a7/6 collect IF’'s & R D1 44/9; ) gn . experience in placing on the scale 
variable 17 6 Condenser and resistor | ‘ a, tte. F : Application forms and further particulars may be obtained 
MAXI-@ DENCO ¥.M TUNER UNIT . from the undersigned on receipt of a stamped addressed fool 
Chasais set, 7/6; Ce | ont, Lu/s “ 00 ati ' 1 s . cap envelope, and forms should be returned without delay 


——— _ sila : City Hall ROBERT BE. PRESSWOOD, 
COILPACKS, DENOO CP 4/L and CF 4/M, BB/-, | ond 0 pt. Cardiff Director of Education 
9. OFMOR” Q” HO, § 
HO pack, Q0/-. We stock COLLA by We 
OSRAM 012 PLUS AMPLIFIER 
r tor an 7/4 e 
TRiDul componcats bh loose lead termins mack it are). 3 THE TELEGRAPH CONSTRUCTION & MAINTEN- 
Moles wane. SEAS: choke DUG: cctoet Wane. 09/9... oe 4s ANCE CO. LTD., Cable Manufacturers, have vacancies 
; pre-amip or passive ch t availa . for TECHNICAL ASSISTANTS in their DESIGN AND 
MULLARD 610 AMPLIFIER . SPECIFICATION DEPARTMENT 


Applicants should have knowledge of one or more of the 
following 


. l Design of H.F. telecommunication, power or lighting 
DENCO WIDE ANGLE COMPONENTS. Magna aanin wet § supers : cables 

“en Maguay aca eo . ; 

n al gis 4th oe bev a , f . Manufacture of electric cables 
want, ie. PMA) Q1/-; line wens WA/LO ; 3 Cable specifications 
Hend 8.A.B. for ti es te rdere under noes ed) $ 4 Testing of H.F. or communication cables 


. 5. Cable applications 
H N N EY : Applicants should preferably possess H.N.C. or equivalent 
2 e : qualifications but applications will be considered from 
° persons with suitable experience 
77 LOWER BRISTOL ROAD, BATH Write details to: Personnel Manager, Telcan Works, Greenwich 


Tel wii 4 S.E.10 
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est Buy at Britain’s 


BAND Iii CRYSTAL CALIBRATORS 
by MARCONI! INSTRUMENTS. Ex- 
Freq. range 1!70-240 Mc/s. Directly 
alibrated dial 5 Mc/s. crystal oscillator 
ed power pack for A.C. mains 

Grey metal instrument case 
x 10in 10in Complete with 
valves, spare set of valves 
manual BRAND NEW IN 
TRANSIT CASE, a real SNIP ac 


Govt 
tar 


x 
and ali 
section 
ORIC 3INAL 
aniy €5/196 


MARCONI! SIGNAL GENERATORS. 
Brand new, in original transit case, com- 
plete with spares, instruction manual and 
calibration charts. Type TF390G, 4-32 and 
50-100 Mc's 425 Or 16-150 Mc/s. in 4 
overlapping ty £27'10'-. Type TFSI7F/1 
18-58 and | 260 Mc/s., £35. 


AMERICAN H.R. PHONES. Complete 
cord, brand new and boxed 12/6, 
SOUND-POWERED HANDSETS. Simi- 
lar to telephone handset. Balanced armature 
microphone and earpiece No batteries 

10/6 each. Breast mike and head- 
as above, 12/6 set 


with 


required 

phones 

CHOKES 
8 


Collins potted type, res. 160 
100 m/amp., 8/6. 5$.T.C 
ging type, approx. 5 henry, 
miamp., 12/6. Universal mounting 
300 ohms, 30 henry, 150 m/amp., 
meko fully shrouded, swingin 
henry at 150 m/amp., 2 
10/6. Bryce open type 
t 200 m/amp., 3 H. at 100 m/amp 
at 200 m/amp., 8/6. Mounting 

feet slightly damaged 


MODULATION TRANSFORMERS. 
Bendix type, for TA-i2, Push-pull 807's to 
screen modulate two 8607's in 
Collins type, 20 watts, 807 to 


henry 


swir 


RECEIVERS TYPE RIISS. in excellent 
condition, thoroughly checked and air-tested 
£5/19/6 according to condition. Send 
S.A.E. for full details or 1/3 for comprehensive 
booklet 

A.C. MAINS POWER PACK AND 
OUTPUT STAGE. These enable the RI155 
to be used on A.C. mains WITHOUT ANY 
MODIFICATION Three types available, 
£4/10/-, €5/5/-, or de Luxe model with Bin. 
speaker, £6/10/-. ALL power packs guaran- 
teed SIX MONTHS 
BENDIX RA-IB. A useful general purpose 
8 valve communications receiver Covers 
150 Kc/s. to 15 Mc/s. in 6 ranges. Last few, 
for CALLERS ONLY, price according to 


conditio 


HALLICRAFTERS $27. 
143 Mc/s. in 3 ranges, AM AND FM 
RF stage, 3 IF stages, BFO, etc. These are 
NOT reconditioned, but absolutely 
BRAND NEW, as shipped ex-U.S.A For 
110/230 v. A.C. mains. Price €50. 


PANORAMIC ADAPTORS, for visual 
display { signals Bandwidth 200 Ke/s 
Suitable for use with receivers having IF 
of 450-470 Kc/s Employs 3in. tube type 
3BPi, and operates from 110/230 v. A.C 
mains AND NEW equipment, as shipped 
U.S Wich instruction manual, price €30, 


COMMUNICATIONS RECEIVER 
CRISO. © 2 to 60 Mc/s. in 5 ranges 
Double superhet, with 2 EFSO RF stages, 
500 Kce/s. crystal calibrator, HT stabiliser, 
and valve-check meter Variable 
using TWO double-crystal 
filters and audio fileer. External 
required, 300 v.,65 m/amp., 
17 amp. Size and appearance 

to CRIOO. In good condition and 
£35. Carriage as for CR100 


From 


Covers 27.8 


to 


° 


ex 


overs 


selectivity 
ass 
supply 


der 


| working or 


l 


COMMUNICATIONS RECEIVER CRIOO. 
(5,000-10 metres), 
able selectivity using crystal and audio filters. Valve line-up, 


coverage, 60 Kc/s. to 30 Mc/s 
Var 
2 R.F. Amps 

AVC/Ist Audio 
Operates from 
wide x lagin 

phones or exte 
overhauled and 
strated to callers 


3 


Mixer, separate Local Osc., 

Power Output, 8.F.Osc., 
x 6¢in, deep. We. 82ib 
nal speaker 
beautiful condition and 
Send 5.A.E. for full details 


PRICE ONLY @21. 


n 


Pius €2 carr 
ase) 


and H.T. Rectifier 
210-250 volts, 50 c/s. A.C. mains. 
Provision for head- 
These receivers are thoroughly 


age and packing (Ci refunded on return of packing 


R.C.A. AMPLIFIERS 


MODEL Mi—!1220 


% Manufactured by Radio Corporation of America. 
% Brand new and unused. 

% Power output 12 watts at 5-7.5-15-600:). 

* Valve line-up, 2 of 6L6, 4 of 6/7, 1 of 5U4. 

% Tapped transformer for use on 190-250 volts A.C. 
% Grey crackled case, size 17 « 11 » 9in. 


CIRCUIT = ony £9.19.6 


(LESS VALVES, AS SHIPPED BY MAKERS) 
SET OF VALVES, NEW, BOXED, 596 


POWER UNIT 247 
Enclosed in grey sceel case, size Ilin. x 9fin. x 7hin., with 
chrome handles. For 230 volts 50 cycles mains operation 
Output 600 volts 200 mA., fully smoothed by 1,000 volt 
working paper condensers and extra heavy duty choke 
Also 6.3 volt 3 amps. A complete power unit, including 
5U4G rectifier and indicator light for only 49/6 ew 
and in transit case. THIS IS A REAL SNIP 


HIGH VOLTAGE POWER PACKS, ex-USA. Brand 
new. Input 115 volts A.C., output 1,000 voles at 250 mA 
Brand new, complete with two 1616 valves, and | spare 1616 
double choke and paper smoothing. €5/5/- 

TR-50-XM TRANSMITTER—RECEIVERS. |.5 co 12 Mc 5 
Separate Tx and Rx fitted in one cabinet, size 22in. high x 
20in. wide x I4in. We. 130Ib. V.F.O. and 5 crystal positions 
ideal for marine use. Super job, price €45. 


METER BARGAINS 


SIZE 
oie 


RANGE 

1) Microamp 

100 Microamp 2h 

00 Microamy 

100-0-500 Micr 
amp 

1 Milliamp 

10 Milliamp 

100 Milliarmp 

150 Milliamg 

200 Milliamny 


Seeecx KE 


4) Amp 


ro wenlar 
jin ish clre 
fut 


mh « 


15 Volta 
1 Volts 
1) Volta 
METER RECTIFIERS. | mA 
5 mA. Salford instruments, 6/9; 2 mA 

E.Mj. Output Meter, 5/6. Aji are full 
brand new 


juare 
Salford instruments, 8/6; 
S.T.C., as used in 
wave bridge and 


channel, 5ft 


P.O. TYPE 


for |9in. panels 


RACKS. “U" 
Price 65/-. 


PLEASE ADD POSTAGE O 


Frequency 
in 6 ranges 
LF. Amps., Der 


Size |6in 


11 
LONDON, 


can be demon- 
and illustration 


W.C.2. 


heavy angle base, 


ADMIRALTY POWER UNITS, 
equivalent to A.M. type 234. Input 200-250v 
50 c/s. A.C. mains. Output 240 v. 200 mia 
and 6.3 v., 6 amp. 300 v. 2}in. meter on 
panel. Double smoothing. Standard |9in 
rack mounting. Checked and cested, 69/6 
INDICATIN ase 
x Jin. x lin. deep " Contains 
tube type VCR522 (same as chat used in 
G.E.C. *' Miniscope *"), 4 VR9I, 2 VR92, and a 
host of useful modern components. Fitted 
with " Focus’ and ** Brightness "' controls 
etc Should convert to useful miniature 
oscilloscope All cubes tested before des 
patch, 59/6. 


size 
lin 


X'TALS 
200 Ke/s. American G.E.C., fin 
new and boxed at 10/- each 
tin. pins, British standard 0.0! 
each 


ene Wi -K CERAMICONS. 1000 pid. 
4 B.A. chassis meg. Particularly suitable for 
V.H.F. decoupling, etc Price 10/6 dozen 
As above, but with wire ends, 6/6 dozen 
ARTT MAINS TRANSFORMERS. § fully 
shrouded, drop-through 3din 
Primary 110/125/180/210/240 ¥v 
Secs., 325-0-325 v. 100 m/amp., 6.3 
amp., and 5 v. 2 amp BRAND NEW ex 
U.S.A., 296 
REPLACEMENT MAINS TRANS., for 
R.C.A. Amplifiers, Pri. 105/115/125 v., 50-460 
c/s., Sees., 380-350-0.350.380 v., 170 m/amp 
6.3 v., 2 amp., C.T. and 5 v. J amp. 44in, x 
4iin. x 4iin. high. Fully shrouded, 16/6, 
TRANSFORMER BARGAINS. Brand 
new ex-manufacturer's surplus drop-through 
Primary 200/250 voles 50 cps Secondary 
310-0-310 v.70 mA,,6.3¥.@3a.,.4v.@20 
Can be used with either 4 v. of 6.3 v. rectifier 
Only 9/6 plus 1/6 post. A similar type trans 
former 325-0-325 100 mA., 6.3 v. 4 4., 4 v 
3a. only 12/6, 


EX-ADMIRALTY. Primary 250 v. 50 «'s 
Secondary 5-0-5 v. 5-0-5 v., and 5-0-5 v., all 
at 5 amps., each winding. This means, in 
effect, that you have 5, 10, 15, 20, 25 
30 v. at 5 amps. or other possible combina 
tions. Size 44in. x 4hin. x Gin. high. Weight 
12\b BRAND NEW A very useful 
transformer at only 29/6, 


EDDYSTONE ROTARY POWER 
UNITS. In grey metal case. input 12 v. OK 

Output 180 v. at 60 m/a. Complete with all 
smoothing and filtering. Size |2in. x 6in. x 
Sin. We. 16lb Absolutely BRAND NEW 
19/6 

SELENIUM 


pins, brand 
1,000 Ke's 
at 


BRIDGE RECTIFIERS. 
Funnel cooled A.C. input 45 v. A.M.S 
D.C. output 30 v. \O amp. 47/6 each 
HEAVY DUTY SLIDER RESISTORS. 
250 watts. Rated to carry 25 amp. .4 ohm 
resistance. For charging boards, etc. Worm 
drive. On metal stand 9in, x 4in. x 6in. high 
BRAND NEW 7/6 each 

HEAVY DUTY FIXED RESISTORS, 
150 watts Rated to carry 12 amp. | ohm 
resistance, B4in. x Zin. x 2hin. high. BRAND 
NEW 4/6 each 

HOUR METERS. [10 v. 50 c/s., of with 
series resistor of 6 KOhms. 5W. will run 
from 200-250 v. 50 c/s. Brand new and boxed 
ONLY 35/- 

BLOCK PAPER CAPACITORS, T.C.c 
8 mid., | kV. wkg., upright meg., size 4in 
2jin. x Sin. high Brand new and boxed 
TWO for 15/- 

1.F. STRIP TYPE 373. 9.72 Mcis. 2 EF9D 
and | EPO! 1.F. Amps., EB9I Det/A.G.¢ 
EP9! A.G.C. Amp. and EF9I Limiter 
1O0jin. x Zdin. x Jin. high. Price, 
7/6. Circuit supplied 


R CARRIAGE OWN ALL 


Siz0e 


less valves 


iTems 


CHARLES BRITAIN (Radio) Ltd. 


UPPER SAINT MARTIN'S LANE, 


TEMple Bar 0545 


One Minute from Leicester Square Station (up Cranbourn Street) 
Shop Hours: 9-6 p.m. (9+! p.m. Thursday) 


Open all day Seturdey 


150 


L. WILKINSON (CROYDON) LTD. 
19 LANDSDOWNE ROAD, CROYDON 
Phone: CRO. 0639. Telegrams: “ WILCO,” CROYDON 


RELAYS P.0. TYPE 3000 


BUILT TO YOUR 
SPECIFICATION 


avuicK DELIVERY 
KEEN PRICES 


CONTACTS UP TO 
& CHANGE OVER 


METERS GUARANTEED 


F.8.D Size 
50 Microa 
LOO 


e837 


~ 
ae 
eo 


BS 
s 


eee ee et et ee 
CBOVUNKHKYHBONKOS 
Sa! 22222222 


sSsas 


> 885s 
''+ ooo 


Sa: 


beg y BLOCKS. 


2 to 32 pl., 2 of 


doz 006, .OL, .02, 10/- dor 05, 1 
16/+- doz. 1.0 Metalpack, 24 2 do z. | 
CONDENSERS. [lock ty; , 
3/6 ca., 8 mid. 7/6, 10 mid, ae. 
DRIVES. Muirhead 


FITTING. ¥in 
up to 100 watt, complete with 5 
buildings, garages, greenhor 
ROOM THERMOSTAT 
LO amp. A.« ) 

IZv 
in end cap / 
MOTORS 
supplied with a 
praction LAMPS, " 

{ S. the lealt 
RECTIFIER UNIT No 38a. 
D.¢ tropical rating, in ntila 
resistance, re ' si9 
P.M. SPEAKERS. lin. In portal 
partment, §0/- 

ALEX EXTRACTION ANS “) cy. Induction 1 
1,450 r.p.m., 85 watts, Gin. blad t rur £6/15/-. Carriag: 
RATIO ARM UNITS by 600 oh 600 ohm 
Post 2 
WHEATSTONE RESISTANCE BRIDGE. | to 10,000 ohms. Plug type 
AUTO TRANSFORMER VARIABLE. Input 2 tiamp. O 
67.6 v. to 228 in 16 steps with curr imiting reacto £12 cach, cee 


ELECTRO MAGNETIC 


Post 1/ 


ROTARY CONVERTERS. Input 24 volt D.C. Output 100 

230 volt A.( 150 watt 2 vi" \ ‘ pte A 2 » 

case with switch, 105/-. : } 

ROTARY CONVERTERS. [nput 24 volt D« Output 150 watts at 290 v 

A.C., 200 watts at 220 volts A.C., complete in wood case with 0/300 volt 
meter, 4 position switch and voltage regulating resistance. 160/-, Cee. 10 

WAFER sw TICH4S. Miniature, 2 pole 6 way, 3 pole 3 way, 4 pole 2 way 
1 pole 12 way, All at 8/6 each ne arnic Types, 2 pole 12 way, 10/6, i2 
mile 3 wiv, LB/«, 4 pole 4 woy, 4/-, “ way, 4/-, Post ti 

RADPHOSES.. nica BFLSTASCK 4,000 ohms. Type CHR 

m6 1. Post te, 

zs. 


inserts, 18/6 pair. 


ad powered, with very sensitive balanced armature 
Pest 1/0. 
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GOVERNMENT COMMUNICATIONS 
HEADQUARTERS (FOREIGN OFFICE) 
CHELTENHAM 


Vacancies exist for Mechanical and Electrical Engineers 
in advanced projects in electronics, wave propagation 
and communication enginecring Excellent working 
conditions, backed by well-organised library and technical 
information services, specialised training and Depart- 
mental assistance for higher study, considerable freedom 
in choice of work, unusual opportunities to gain ex- 
perience of new materials, components and techniques 


Entry status dependent upon age, experience, quali- 
fications, ability; selection by interview; good promotion 
prospects 


SALARIES—for men in Cheltenham 


Basic Grade Engineer—starting pay according to age 
up to 34. At 21, £473 10s.; at 34, £930; then by 
three increments to £,1055 


Main Grade Engineer—£1,055 x £40—£1,335 


Prospects of promotion to Senior Grade (£1,390 x 
£50— £1,571 


QUALIFICATIONS 
Candidates must 


(a) hold university degree in physics or electrical or 
mechanical engineering and have at least two years’ 
practical experience, or 


b) be graduates of the Institution of Electrical or 
Mechanical Engineers, or hold equivalent diploma 


Degree or graduateship examination should embrace 
telecommunications subjects including radio 


Candidates should have good communications back- 
ground with knowledge of one or more following subjects 


LF/HF, VHF and microwave techniques including 
transmitters, receivers and aerial! distribution systems, 
valves, magnetic tape recorders, printing telegraph 
systems including VF and time division multiplex; 
voice communications techniques 


I'wo or three years’ experience in electronics or tele- 
communications desirable, but not essential. 


Appointments unestablished in the first instance but 
possibility of permanent established appointment by 
Civil Service Commission selection at a later stage. Apply 
to Personnel Officer (B17R), 53, Clarence Street, Chelten- 
ham, Glos 


MAGNETIC AMPLIFIERS 


A well-known Company in the Midlands requires a Physics 
graduate of ¥) or over to head a section on the design and 
levelopment { Magnetic amplifiers 


A FOUR FIGURE SALARY 


will be paid and applicants should have had at least 3 years 
lirect experience in this field. 


A COMPANY HOUSE 


will be available at once on appointment and applicants should 
write with full details to Box No. 785 


WIreELess WorLD 


51 


STOCKS — GOOD SERVICE—GOOD VALUE 


BENDIX RADIO COMPASS 
x 6K7, 2 x 6N7, 2 x 6)5, | x 6B8, | = 617 
x 6F6. Frequency 3.4-7 Mc/s. 325-695 ke/s., 
50-325 kc/s. 28 v. Dynamotor. Loose stored, 
> ondit £3/10/-. Carriage 6/6 


RT 40/APNIX U.S.A. ALTIMETER. 
valves 3-125)7, 4-12SH7, 2-12H6, 
2-VTI2!1, 2-9004 Pius magnetic 
relays, precision resistors etc., etc 

volt dynamotor 59/6, less dynamotor 
original cartons 

MOVING COIL MICRO- 

PHON 


famous maker brand new in 

nal cartons A high-grade 
icrophone combining excellent 
love speaking performance with 
yw background pickup Attrac 
vely styled and finished in black 
4 chromium Lise €7/7/-. Our 


ce £3/19/6 


TRANSFORMERS 
E.M.1. Pickup tching transformers (potted) 
fo sw resist pick-ups, Jin. dia. x 2hin 
jeep, 4/6 


MOVING COIL HEADPHONES. 


vet faced earpad 


, 12/6. Postage i/€ 


complete with lead and 


Type VCR97. Gin. in original 
p 


c.R. TUBES 
artons 10 7'6 postage and in- 


eact 4 


U.S.A. DYNAMOTOR ROTARY TRANS- 
FORMER 


DA pu 2 v h Output 285 volts 


QO75 amps 


Jnen daily 10.30 a.m. to 4.30 p.m 


9? NEWPORT PLACE (Uunction of Liste St. and Little Newport $t.) 


(Radio and Electrical Bargains) 


WAVEMETER Type W131) 


Continuous coverage of 155-230 Mc/s. Complete 
with valves chart and test prods. input 230 v 
50 cycles. In original crates. As NEW €3/19'6 
Carriage 8/6 


KELVIN RATIO 
METER 


Mirror backed 
Type Mn HG- 
ABS KB 630/0! 
Bin. scale. Approx- 
imately 6 micro- 
ampers, €5/19/6 


U.S.A. MULTIMETER 


AC/DC 2.5 V., 10 V., 50 V., 250 V 
5,000V..1 mA., 1OmA., 100mA.,| amp 3-ohm 
ranges. Decibels. Complete with instructions 
and special test prods in wooden carrying case 


€5/19/6. Post 2/6 


1,000V 


GRUNDIG “ Specialist’ 
TAPE RECORDERS 
96 gns 


High part exchange allowance on any usefu! 
equipment. 


CONTACTOR TIME SWITCHES 


in soundproof cases. Clockwork movement, 2 
impulses per second 8/6 


WANTED 
Communication Receivers, Tele- 
vision Receivers, Tape Recorders, 


Test Equipment, Valves, etc. 


Closed Thursdays 


USA. INDICATOR 

UNIT Type BC929A 

Complete with C.R. Tube 

1.BPI. shield and holder. 7 

valves. (2) 6H6GT. (1) 6XSGT. (1) 2&2. (1) 
6G6. (2) 6SN7GT. IN ORIGINAL CARTONS 
Price €2/196 


TIME DELAY SWITCH 
24 volt relay operated, approximately 30 seconds 
delay, press button set, beautifully made 


S/11, post free 


TRANSMITTER-RECEIVER, 
RT-34/APS-13 17 valves including 5-616 
1-VRIOS, 9-6AG5, 2-D! 


equipment in original cartons with instruction 


Brand new American 


manual complete with dynamotor, 79/6 


POCKET 
VOLTMETER ™.C 


2 ranges. 0-250 V. and 0.15 V. D.C. press button 
Ac 12/6 each 


BARGAINS FOR CALLERS 
RECEIVERS 
AMPLIFIERS 

POWER PACKS 
METERS 
ETC 


VALVES 
Guaranteed vaives from 2/6 Your enquirie 
welcomed. Please send stamped and addressed 


reply envelope 


Carriage extra on all items uniess quoted 


The RADIO EXCHANGE Co. 


LEICESTER SQUARE 


Telephone 
GER 2613 


LONDON, WC.) 


H 


152 ' S WorLD ApRIL, 1954 
(——MIDLAND INSTRUMENT DP pereggegenes 
paper cnt teuanweeee||/Q2AK ete BORK 


rigged 
Reed hounomars ‘ gene nagetie 
tii ph i rew bcunine | CRYSTAL HAND MICROPHONES 
new and per 

reais ay : mys. Gotivs || In silver hammer case (as illustrated) 
end for tank Oud 


and for sth yi motor is tevcool 1 | |) with polished grille, handle and four 
fiat’ GENERATORS, int eo , nentinel | feet of screened lead. Only 21/- 


nland post paid 
Visike ri ri DELAY free. 


terminal block, new ap — MINIATURE ROTARY TRANSFORMERS 
VIBRATOR PACKS, ' vat vo, Be tu f ‘ 45 v, knows, eutnes 300/010 «. Maacaaee 


mA. i.c.a.s. Only 44x 2hin. overall. Only 17/6 
each, or 30/- for 2 Post and packing 1/6 


Tag 5 P ggg grat tute ( —eeeEee 
pe ) THIS MONTH’ $ SPECIAL. Miniature LF. Transformers f 
beac "PAPreny REL Av¥6, . ° 450/470 ke ze 2iin in. square; Lietz wound, Slug 

p . tuned Only 7/6 per pair 9d 
Anibw fe ge Shaded @ 6 pig | ) American 8607's, New boxed, 7/6 ea., or 4 for 25/-. Ceramic 
ELECTROLYTIC CONDENSKKS ndepeers ? 5-pin Holders for same, 1/- ea., or 6 for 5/- 
guaranteed, 10/-, <_< OO OOOO OOOO OOo 
MICROPHONES carbon difierer " micre € STREAMLINED BUG KEYS by famous maker. Brand new in 
transtormer, 2/G, post 1 original cartons. List over £4. Our price only 45/-. 
BOSTIK CEMENT. *-0n. tides, » : 
BOWDEN DRIVE GABLE, nr ed 4}ft. long, witl CONDENSERS. Guf 600v. trop. 750v. normal. New ex-W.D 
contro} » 16 stock, 5/6 each, P/P 2 BuF, |,000v. Brand New, ex-W.D. stock 
RATCHET SFANNERS, tin. Whit || worth £3, OUR Price only 10/- each, P/P 2 
Caitnon BRisitis SHADED POLE MOTORS. Heavy duty type. Totally enclosed 
and larg 5 I nade for professional tape deck. Very limited quantity. Only 35/-, 
BURGESS “mic RO SWITt HES. ‘ i} pp 2 
et 
SIEMENS HIGH SPEED RELAYS, Carriage paid on all orders over £1 except where stated. Please 
= ap = Capeerer Gadaes Cate nclude small amount for orders under 
price, B/-, poet 
fe prchectiony _— Kc » 4 . Please print your name and address. All Mail Orders to:— 


Semmens. alah eee ee | CHAS. H. YOUNG, G2AK 


brand new, 6 Y, | Dept. ‘W' 102 HOLLOWAY HEAD, BIRMINGHAM I 
Many other bargains; send stamped addressed envelope for lists Phone: MIDLAND 3254 


MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 Ri eeten w 009 DALE ENO, Oar ‘ 
Tel HAR 13098 _ ~ — 


EDDYSTONE COMMUNICATION RECEIVERS REOPENING AGAIN— 
AFTER 8 MONTHS CLOSED 


MULTI-RANGE TEST METERS by Weston, Radio City Pro- 
ducts and other well-known makers 
poten se OFFER of Constructor's parce! of 100 assorted resistors 
ing | and 2 watt from 10 meg.-22 ohms. 12/6 
MEGGER SARETY OHMMETERS. Perfect, 63. 
H.R.O. SENIOR RECEIVERS. Wich A.C. P.P., 5 coils, €28. 
D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from 
30 Mc/s. to 50 Ke/s., €20 each 
HALLICRAFTERS $X28, $27, S41, S38, etc. Perfect cond 
Model 840A rate AREELF, ARBBD, CRIOO, from stock 
» Prices and Sracute ns eng = R.103 RECEIVERS, as new, modified, for A.C 
Mode! Cash Price 04 12 monchly of working, é! 
820 438 0 0 “iis 0 A.c. D.C. MOTORS suitable for sewing machines, 47/6 each 
B40A 455 0 0 aio A.C./D.C. 12 v.-1§ v. MOTORS, long spindle for models, 15,- 
7$0 478 0 0 aait 8 each 
680X £120 0 0 4510 0 NEW MC MICROPHONES, hand type, with !2 yds. heavy 
Carriage paid per parsenge rair duty screened cable, £3 each 
Model 840A, is for A.C. or D | 10/250 v. making it especially suitable TEST EQUIPMENT We hold a comprehensive stock. Multi 
for universal use. 750 and 690 110/240 v. A.C The very large tuning range meters at |,000 and 20,000 o.p.v., valve testers, signal genes 
dials are clearly marked with band spread logging. Silky gear driven oo POTENTIOMETERS LARGE SIZE, 20K. 
flywheel loaded tuning mechanism These sets are the choice of the . 
discerning professional and amateu seers Descriptive literature RECTIFIERS, !2 v dged, 8 amps, 18/6 each 
gladly forwarded MAINS TRANSFORMER. 350-0-350 v. Ellison at 120 mA 
Lacest EDDYSTONE onent Catalogue 1/- 63 v.5a,C.T. 5 v. 3a. 37/6. Full range of all types of Ellison 
products in stock 
The F.M,. DEVIATION METER, in perfect working order, €20. 
PARTRIDGE TRANSFORMER, |00 ma. 250-0-250 v,, 6.3 v 
110-230 v. input <i each 


Eddystone H.R.O. COIL, 46-96 Mc's., ete., at €2/5/- per coi 
Your post enquiries welcomed. 5S.A.E. for reply, please. Orders 
C.W.O. or pro-forma invoice, no C.O.D. Prices quoted do not 


Specialists iolits cilemmaical aueet deus: ts.cil).abtde tn ‘eneaies 
SERVICES LID., SERVICE RADIO SPARES 


55 COUNTY ROAD, LIVERPOOL, 4 4, LISLE STREET, LONDON, W.C.2 
Telephone: AINTREE 1445 ESTAB. 1935 Telephone: GERrard 1734 
Branch Address: MARKET CROSS, ORMSKIRK | 
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BAND III CHANNELS 8 au 9 | BOER OC ater ts 


A new CONVERTOR KIT is now available for RADIO SCHOOL 


ESTD. 1940 
LONDON—MIDLANDS—NORTH 
Fit this new convertor not to your set but NOW IN OUR SIXTEENTH YEAR 


inside your set, even Yin. table models, and AND STILL 
retain that professional look. 


resection bape, Sod ees ier expla NO B.N.R.S. STUDENT 
ae of very many Band | sets in H A S E V E R FA | L E D 


onvert any set, any age, TRF or Superher . . 
sdes station switching to pass his examination(s) after completing 


jes pre-set contrast balancing our appropriate study course. 
es no additional power supply 
" y one aerial input for both bands } = 
»vides manual tuning on Band Il' 


) y screened 
pletely rejects unwanted signals . 7 a an now 


CONVERTOR wired and aligned with fitting instruc- 
tior 


KIT complete in every detail, using double triode RF } 
and mixer valves - 


CIRCUIT and instructions in detail (free with kit) 

BAND II! AERIALS (send for list), from 

CROSS-OVER UNITS—Loft M 

CROSS-OVER UNITS—Outdoor (printed circuit) 0 A.M.Brit.1.R.E. and CITY and GUILDS Radio and 

AERA XIAL feeder cable per yard 

HENLEY radio-type soldering iron, state voltage ai 
When ordering please state present 8.8.C. Station NOTE NEW ADDRESS: 


and distance away Orders over £2 post free 


CG. & G. KITS PRINCIPAL 
285 LOWER ADDISCOMBE ROAD BRITISH NATIONAL RADIO SCHOOL! 
ADDISCOMBE, CROYDON, SURREY a 1 osm ima 


Te BRIS 


Telecommunications Exams., etc., etc. 


successor to the “ Herga’’ and making FULL use of the Push 


. 
o 7 4 Exclusive button facilities of the wonderful new Motek KB deck, Servo 


2 ee ae 


[SAMSON'S TI | Woe as os oe paar a a 


brakes, Button control of Amplifier, roller, pads & brakes. Adjust 
j j able Azimuth and possibility of changing from B. S.1. to Continental 

urc ase Standard. But write for leaflet and judge whether this is not the 

a best value in recorders at 42 Guineas, or €22/2/- down and 

12 monthly payments of €2/3/1, or 8 months’ Credit terms in 


@ sic. RectiFier ors co 


Bias Oscillator Coils. The HATFIELD oscillator has COM 


SUPPLY UNIT No. 11 PLETE STABILITY, LESS THAN 0.28 of 1% distortion, R.M.S 


output voleage 50% greater than the H.T. voltage, | valve, | coil 


TYPE ZB 10235 Sounds incredible, but it is GUARANTEED 


send for copy of N.P.L. report and see our ad. in April issue of 
specification: —A.C. input 100-260 volts Ww .Vv.’ The HATFIELD oscillator is now made with 3 output 
45-65 cycles. D.C. output 24 volts II mpedances to suit any Head on the market. 45 Ke/s to 50 Ke/s 
amps. and 130 volts 600 
conservatively rated. L.T TAPE RECORDISTS! Are you Completely satisfied with your 
completely smoothed. All circuics fused recordings? Bad waveform in an oscillator can cause DISTORTION 
Mains on/off switch. Built in grey metal due to intermodulation, NOISY BACKGROUND due wo 06 
cabinet as illustrated. Height 5ft. Oin. component in an asymmetrical waveform and INTERFERENCE 
widch lft. 7hin., depth Ife Igin Weight with radio due to harmonics beating with incoming signal. The 
200 Ibs fundamental cannot do this! 

These units were originally designed to COIL, complete with circuit, 10/6 post free. Patent app. for 
supply L.T. and H.T. power in conjunc 
tion with Bay Power No. 3 to §.0.5./T BIAS REJECTOR COILS 

3 channel telephone system, but are idea! Even a small amount of bias frequency getting into the amplifier 
heavy duty L.T. and H.T. supply units can cause a lot of trouble, and nearly all tape recorders need a 
for the electronic industry, research rejector coll to prevent this 

laboratories, schools, etc.,etc. Complete COIL, complete with instructions, 5/6 post paid 

with Instruction Book and circuit 
Supplied brand new at a fraction of the MOTEK TAPE DECKS 

maker's price The famous K8 deck; twin track, two speed, with push butcons 
and SERVO braking, is a beautifully finished job at only €19/19 


£1 7 10 0 ex- Post free. Or H.P. terms on application 
. . warehouse 


TAPE AMPLIFIERS 
The HATFIELD amplifier is complete with oscillator as above, and 
magic eye, less speaker, at €12/15/-. Or H.P. cerms on application 


er t al details are required, Instruction Book will be 

ded against a deposic of One Pound. Export enquiries are wel 

We have a limited number of these units ready packed ir 
ginal transit cases at a small extra charge 


169/171 Edgware Road, London, W.2. Tel.: PAD 7851 HATFIELD RADIO 


125 Tottenham Court Road, W.|. Tel.; EUS 4962 
8 rders and enquiries to our Edgware Road branch, please. This is open 78 STROUD GREEN RD., LONDON, N.4 


all day Saturday 
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BATES 
SURPLUS STORE 


WAVEMETER TYPE WI310. 160/220 mc/s. osc output useful as sig 
gen. 230 v. mains. 55/- each plus 9/- post 

BENDIX TA-i2 TRANSMITTER Type TA-'20. Two 807 P.A. stage 
807 buffer, 4-12 SK7 oscillator scage. 57/6 each plus 7/6 post 
MICRO-AMMETER. 0-500 2in. projection type, 12/6 each plus I/- post 
185 MC/S. STRIP Tuned, 2-VR136; 1-P6l; 1-VR92, 15/- each plus I/- 
post 

METHANE COUNTER Type 10778. Cat. No. 3-7/5464 made by 
All Tools Led. €5/10/- each. Post paid 

POTENTIOMETER UNIT. Type |007. Cat. No. 3-7/0271, €2/10/- each 
V.H.F. RECEIVER TYPE (392A. 100-150 Mc/s. {5 vaives, 2 AF. 31F 
O.P.1 F.-4.66 mec/s. Bandwidel 25 Ke/s 6db down. Voltage 250 v 
at 80 mA.,6.3¥ at4a. A super sensitive receiver. £5/10/- each, post paid 
T.A.F. BATTERY RECEIVER, Type 1545. 4 valves, type ARPI2 covering 
distress band. 27/6 each plus 2/6 post 

BENDIX RECEIVER, TYPE R.A.10. Brand new 8 valves, 6K8; 6K7 
6K6; 6C5; 616; 3-65K7. £3/10/- each plus 7/6 post 

PHILIPS TYPE 39992/13 PORTABLE RADIATION MONITOR. 


Gamma ray dose meter, incorporating non-seif quenched geiger counter 


tube, with suitable electronic cire ts micro-ammeter indicating radiations 
230 v.or 110 v. A.C. mains. €12 10/. each 

PROBE UNIT TYPE P.R.200. Compact head amplifier enabling GM 
tubes to be worked remotely from scaler or power unit wich a gain up to 
25 £3 each 

METERS. 0-| m/A knife edge pointer, 4in. cir. panel mounting, 45/- each 
0-1 mA. 2hin. cir. pane:, 17/6 each. 0-9 amps. R.F.2bin.cir. 6/6 each 20-0-20 
amps. sq 2in., 6/6 eact 

SWITCHES. D.P.5.T. pane! mounting 10 amp type 5C/4198, 2/- each 
$P.C.O long dolly type 5C/4179, 2/- eact 

VALVES. 3-VR65, 7/6 per ser. 6SN7, 6/6. 637, 4/6, SY4, 7/-. 6AC7, 4/- 
6AK5, 6/-, 6/5, 3/6. Photo cell 927, 15/- « 

AIR POSITION INDICATOR. Containing a wealth of gears, drives 
and shafts, 3 infinitely variable gears, lamphoiders, repeater motors 
Veeder counters, used by many universities as a basis of a calculating 
machine, 19/7 post free 


49 IVY STREET - BIRKENHEAD 


(by main Tunnel entrance) 


BUILD ONE OF THESE RADIOS NOW 


Tote bull “ 


25/7/6 inciud 


{ beautiful wa 


eered cabinet ‘ triode radio Uses 
of brows bakelite * saseombiy 


C576 | ctr cmc tet 49 16 


This is the lowest possible price con » and can be built 
sistent with high quality No radio ne without any radio knowledge 
knowledge whatever needed ean whatever in 4 nutes Handsome 
be built by anyone in 2-3 hours, a 4 ' ater ane with speciall 
ver ling agra 7 lie with etations 
Thie territ lew rou vere a 4 < niy 6hin, « Bix x 
oot Long Way Medium and Long waves 
feedback has rm ed ! i e t iver Ready all-dry 
t many months, as H.T 
n sor Ito 1.OmA. Ideal for 
ext Garde Holidays, et Many 
unsolicited testimonials Mr. Woods of 
single part Boston, Writes “1 am quite pleased with 
the littl set I purchased trom you ! 
can get the “Home,” “Regionals,” 
A.P.H."’ and lots of Foreign Stations. | 
am very satisfied —it is worth every penny 
of the price." Cost of all parts, plane 
everything down to last out and boli 
409 6 imelading post, packing, etc., or send 
14 Watts ‘ ¢ 2 - tor prived parts list, Mote We stock 
25/7/G tor ali; ‘ t id ete range of components and valves 
1/6 for packing at ‘ cs Orders despatohed by return Mail Order 
extra Priced ( Only 


CONCORD ELECTRONICS (Dept. W.W.4) 
39, Queens Road, BRIGHTON, |! 


Volts (low r 


STEVENAGE RELAYS Ltrp 


Manufacturers of Type 3,000 relays with 
contacts and windings to customers’ 


requirements. 
Impregnation, tropicalisation and _ high 
voltage insulation available. 

No used or second-hand materials employed. 
particulars apply: 

48 DOVER STREET, LONDON, W.1 


Grosvenor 1716 


SENIOR ELECTRONIC ENGINEER 


Bruce Peebles & Co. Ltd., East Pilton, Edinburgh 5, 
are forming an Electronic Development Group, and 
have a vacancy for a Senior Electronic Engineer to take 
charge of the Group. Applicants should have con- 
siderable experience in research and development in 
electronics and light current engineering. Some service in 
H.M. Forces or at a research establishment on radar 
will be advantageous. Qualifications should include an 
Honours Degree in Electrical Engineering or Physics and 
sreferably corporate membership of the Institute of 
tlectrical Engineers. In ound, applicants should be 
in their middle thirties, though a younger man with 
outstanding capabilities will be considered. The position 
requires a high degree of responsibility and carries a salary 
commensurate with this ; 
Applications with full details to Mr. O. L. Robson, Manager, 
Rectifier Department, at above address 


LYONS RADIO LTD. 


MICROPHONE HEADGETS. A superior carbon type mike fitted to extension 
arm with etand for desk mounting and with single headphone with double wire 
headband Extension arm allows mike to be moved up te 23in. away from 
anting. Porm an exellent basis for an efficient means of 2-way communica 
more with suitable ewitching PRICE per inetrument 92/@. post 2/6 
more post free 
BRIDGE MEGGERS. An invaluable testing set comprising a meg. insulation 
tester and a complete Wheatatone bridge for meaeuring resistance. Incorporating 
a constant pressure hand generator, a direct reading ohmmeter which also serves 
aa the gaivanometer of th me bridge, a direct reading adjustable 
ver switches. Testing voltage 
Resistance measuring range 0.0 
yhrne to 1 megohr on ndition and supplied in leather carrying case 
PRICK @2) 
oute — VOESaSS CONDENSERS. Working 5,000 v. D.C. Test 10,000 
DA 14x9x6in. PRICE 15/-, carriage 3/6 
BAND 1m CONVERTER KITS. Complete coll kit by Teletron Co. with circuit 
point-to-point wiring diagram, alignment instructions, et« Provides the basis 
for an easy-to- make two-valve nverter, which can be relied upon to give 
good reguite. Por use with Superhet Band I TV receivers, Mk. 1 two pentode 
version for Service area. PRICK 15/-, post 64. Mk. Il Cascode, triode-pentode 
version giving higher gain for fringe areas. PRICE 17/6, post 64. Heady 
irtiled chassis Ab. oat paid 
3, Goldhaw oad, (Dept. M.W.) Shepherd's Bush, London, W.12 
Telephone Shepherds Bush 1729 
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have you a 
IC ‘bug-bear’? 


No longer need D.C. current be a‘ bug-bear’. 
The Felgate ELECTRONIC INVERTER 
will transform 200/250 volt D.C. current to 
operate almost any A.C. apparatus needing a 
power of between 25 and 78 watts. 

The instrument consists of a hard valve push- 
pull power amplifier driven by a separate 
oscillator; there are no moving parts. It is 
ilent in operation and its frequency is very 
table. Measuring 9” x 6}” x §}” it can be fixed 
inside a large instrument such as a radiogram, 
with control switch on the dial. 

PRICE £12. (no P.T.) 


See your dealer today. If any difficulty write to 


FELGATE RADIO LTD. FELGATE HOUSE, STUDLAND STREET, HAMMERSMITH, W.6. 


FELGAT 


electronic inverter 


WALMORE ELECTRONICS LIMITED 


PHOENIX HOUSE, 19/23 OXFORD STREET, 
LONDON, W.1I. 


Telephone : GERrard 0522 Cables : Valvexpor 


For immediate responie Telex London 8752 
EXPORTERS OF RADIO, TELEVISION AND 


INDUSTRIAL TUBES, HAVE PLEASURE IN 
INTRODUCING THEIR BRAND 


—a2aADIo ™ 
WALRAD 
—~ TUBE ~ 


AND INVITE ENQUIRIES FROM BUYING 
AND CONFIRMING HOUSES EXCLUSIVELY 
FOR EXPORT 


SUPPLIERS OF RADIO COMPONENTS, 
ELECTROLYTICS, AND CATHODE RAY 
TUBES. 


| 


RCA TRANSMITTERS. Type ET-433; | kW. (telephone) 
1.4 kW (celegraph). Frequency range 3 Mc's to 20 Me's 

S.C.R. 399 complete with petrol generator P.E.98G (10 kW) 
BCé6I0 TRANSMITTERS with speech amplifier, aerial cuning 


mit, etc. Brand new 

RCA TRANSMITTERS. Type ET-4336. Complete with origina 
peech amplifier, crystal multiplier and VFO units. Unused and re 
onditioned, Can be supplied with very large quantity of spares 
RCA TRANSMITTERS Type ET-4332 modified by RAF 
for use on crystal or master oscillator Compiete with speect 


amplifier 


MULTI-CHANNEL TRANSMITTER T-4,FRC, with modu 
, 2 Mc's to 18 Mc's. Each channel 400 w. output 
Both complete with installation kit 


MAGNETO 10 LINE U.C., 40 Line F & F TELEPHONE 
SWITCHBOARDS (complete) 

MARCONI! SIGNAL GENERATORS Type T.F. 1446 
As new, checked 


A.R.88Ds, BC.312, BC.342, R.109 


METAL RECTIFIERS Type 18, D.C. output 10 amps. at 22 v 
put 200/250 v., 50 c's 


All above items in excellent working condition 
Working demonstration upon request 


SPARES A large selection available for SCRI99 (BCE6IO) 
ET4336, SCR6IO, EEB Telephones, and Tele 
printers type 7B 

TX VALVES 805, 607, 813, 661, 66A, IOOTH, 250TH, and many 


ers 


condensers, crystals and other components 


PCA. RADIO 


New Address, Offices and Works 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Telephone: RIV 80067 
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British Optical 
and 
Precision 
Engineers Ltd 


have vacancies in their Research 
Laboratories in Shepherds Bush for 


Senior & Junior 


Design Draughtsmen 


for precision optical, mechanical 
and electronic instruments 


A knowledge of or keen interest in pre- 
cision gauging and control instruments, 
mechanisms for cameras and projectors, 
nucleonic instruments and associated elec- 
tronics is required and will be well re 
warded. Opportunitics are available to 
all for rapid advancement, depending only 
on real ability, intelligence and energy 
All positions are pensionable 


Please apply to the Personnel Manager, 
Research and Development Department, 


BRITISH OPTICAL & PRECISION ENGINEERS LTD 
Sulgrave Road, Hammersmith, London, W.6 


,o 


CHIEF MECHANICAL 
DESIGNER 


Kugineere he « Mhop Superintendent 
responsible to him for work 
s and prototypes 


jor post calling for 
experience of mech 
work, including work 

on instruments or 
and 3 of these year 
ween spent in a senior 


he obtained from the Personnel Officer 


LEO COMPUTERS LTD., 
ELMS HOUSE, BROOK GREEN, W.6 


ELECTRICAL DESIGNER 
COMPUTER CIRCUITS AND UNITS 


b h i from 


LEO COMPUTERS LTD., 
ELMS HOUSE, BROOK GREEN, W.6 


SENIOR ELECTRICAL DESIGNER 


COMPUTER POWER SUPPLIES 


nta 
bling, and link 
ard and tape reading « 

for large 

a) rectifiers transformers generators 

(b) telephone and relay switching apparatus 

©) teleprinters and similar electro mechanica! equipment 


flerir 


nputers Lt eveloping Company g good salaries ar 


LEO COMPUTERS LTD., 
ELMS HOUSE, BROOK GREEN, W.6 


LEO COMPUTERS LTD. 
ELECTRONIC ENGINEERS 
LEO COMPUTERS! L1 have experience in building and ting 
akesing computers fr ante to Snhastotsh at 


The present ema 
cing expand ‘ ar tions are tr 
SENIOR ELECTRONIC 
ENGINEERS 

electronics, and exper 
standard electronic 
ilae -cirduitry desirable 
Working in ema 
finding and mair 
ng given in genera 
rk 


ication form a hiained from the Personnel 
LEO COMPUTERS LTD., 
ELMS HOUSE, BROOK GREEN, W.6 
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SOLARTRON 


NEW RESEARCH & DEVELOPMENT 
ESTABLISHMENT 


Goodwyns Place, Dorking, Surrey 


THE SOLARTRON ELECTRONIC 
GROUP offers excellent opportunities for 
progressive careers at its new Research 
Laboratories, designing and developing the 
electronic equipment of the future. 


An outstanding 
opportunity to join 
leading research 
teams in the field of 
Electronic 
Engineering 


With the successful Solartron Electronic 
Group you will find a fresh and stimulating 
atmosphere, the encouragement of individual 
responsibility, and superb test equipment 
facilities. 


PUTA LLL LLL 


IINNNUULHN 


} 
| 
' 


PROGRESSIVE OPPORTUNITIES FOR: 


With experience in leadership and proven ability in 
original circuit design work aeimunes nature in the 
following fields: 

OSCILLOSCOPES ELECTRONIC TEST EQUIPMENT 
Candidates must sincerely believe in their ability to 
produce designs which will reach a new high in world 
standards. 


SECTION LEADERS 


AUNIULLAUH 100000000 


Skilled in developing electronic equipment from basic 
circuitry, and with a working knowledge of produc- 
tion design requirements. Men with drive, ambition, 
and a good eye for detail are particularly required. 


PROJECT ENGINEERS 


With a sound theoretical background and keen to 
learn all aspects of instrument design practice. 
Degree, Higher National Diploma or Certificate, or 
equivalent experience essential. 


INN DOULUOOULYOOE YIU TORLTOOLOEOASUUU UU 


HNMUUIUNNNUI 


Because these are outstanding opportunities recruitmeni will be very selective and will con- 
tinue for several months. Salaries will be relatively high to match the standard required 


* Apply in writing, giving full information, to the Personnel Director : 
QUEENS ROAD, 


THE SOLARTRON ELECTRONIC GROUP LTD. * tyHames vittoON, surrey 
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WAVE TRANSMITTING/RECEIVING INSTALLATIONS T/R-50 SERIES 


Complete in every detail for immediate operation 
Use: MOBILE: FIXED STATIONS: MARINE 


The performance of these installations is of the 
highest order and meets the requirements of 
commercial telecommunication working in all 
climates and conditions. 


Every design feature has been incorporated to 
ensure: RELIABILITY — ACCESSIBILITY — 
EASE OF SERVICING. 


Brief Specification: — 


“a. *) TRANSMITTER 
POWER OUTPUT—50 WATTS 
FREQUENCY RANGE: 1,500 Ke/s. to 12,500 Ke’s 
TR-5O Mk. til INSTALLATIONS in 3 bands, V.F.O. or CRYSTAL CONTROL with 
are designed for use in & communications network and include choice of five crystal positions 
the following additional features EMISSIONS: (a) Radiotelephone (voice) with 
@ PRE-SET FREQUENCY SELECTION, CRYSTAL facilities for full press-to-talk operation 
CONTROLLED (in the Transmitter and Receiver) in (b) Radiotelegraph (code) with provision for ful 
corporating a patented FLICK-CONTROL break-in keying 
@ BUILT-IN AUTO-ALARM SYSTEM = A Ta — 
. ixer oc 
@ AERIAL MATCHING: |2-600 ohm impedance over Gesiiatas, S19.", 4nd Oesector and tat Audie 
B.F.O., Power Output Stage with built-in Speaker 
ACCESSORIES AND SPARE PARTS—Ali accessories and and additional 500-ohm line connections 
equipment spares for 3-5 years operation can be supplied with Note: The R-50 Mark li can be provided with a 
the equipment (immediate delivery) muting control (full or partial) on special order 


| We can supply for IMMEDIATE DELIVERY R.A. COMMUNI- Fo gray Fa teententy Fang C. Meine Suse! 
JCAST TRAN 260 » y 
CATIONS & BROADCAST TRANSMITTERS (from 260 w. to 6 kw Unit (100/130 v. and 200/250 v. 50/60 cycles) 


BRITISH SAROZAL LIMITED &:creonic WORKS 


1-3 MARYLEBONE PASSAGE - MARGARET STREET - LONDON .- W, 
Cables: S AROZAL, LONDON Telephone: LANgham 9351 <3 linge 
A.D. and A.R.B. Approved. 


the whole frequency range 


FULLY SERVICED RADIO AND TEST EQUIPMENT 


ALL ITEMS MARKED WITH y& CARRY OUR THREE MONTHS GUARANTEE 


*MARCON! CR-150 COMMUNICA. 

EDDYSTONE TYPE 8-14 TION RECEIVERS, Range 2-60 me/s in * MARCONI“ Q' “METERS. _ Frequency 
COMMUNICATION RECEIVERS 5 Bands; Dual Superhet; BFO; AVC songs 50 kc/s to 50 me/s; “ Q’'—10-500 ; 

Crystal Filter ; 500 kc/s Calibrating Crystal pedal Supplies 230V. A.C 

Variable Selectivity Power requirements odel TF-329C 

300V 65mA and 6.34 4 Amps Model TF-329F 
PRICE Packing and carriage 
| 


to 
obtain ‘ale 
with 10 Plug 
in Coils 


Mains Power Pack —E 
Packing and carriage 


mn | MAR 
# 5-27 Hallicrafter COMMUNICATION | | Trio \e-is0 eet CENERATORS. 


RECEIVERS, range 27.8-143 mc/s in 3 bands . 
one RF stage ; 3 IF stages, AM & FM Detector My 444 150-300 me/s 
and Output Stage BFO De-emphasis 
Circuic, “S*’ Meter Power supplies 110 
230V A.C — anaes 
PRICE, completely rebuilt to original spec oe — 
® ’ ace fication 7 | 
ee See OE Ta, Glee aeons mene a *FURZEHILL BEAT FREQUENCY 
OgEINg scale , : OSCILLATORS, 0-1/0 kc/s ; Mains operated 
Meter ; Variable Selectivity ; 120 & 2,000 ohms MARCONI VALVE VOLTMETERS. No 2 brand new €22/0/0 
output Power Supplies 250V & 6V D. Mk. lil, 5 A.C. range from 1.5 to 150 volts . 
PRICE, in perfect operating mndition, with Power supplies 230V. A.C £17/0/0 


full set of cen Plug-in Coils (mot aligned) *& TF-428B8/1, brand new, with accessories and 
412/10/0 Packing & Carriage 4110/0 spares 435 


€30/0/0. 
, 18-58 me/s and 150-300 mc/s €35/0/0. 
Packing and carriage £1/10/0 


aly 


Carriage 


These Receivers can also be supplied con Packing ‘One corriags....... . *«R-IISSN COMMUNICATION RECEI- 
pletely overhauled to manufactur Ss speci VERS, Range 200-500 kc/s ; 600-1500 kc/s 
fication, aligned, with Test Certificate and * MARCONI TF-340 OUTPUT POWE and 1.5 to 18.5 me/s (this includes trawler 
guaranteed, suitable for use as Bridges METERS £32 band) ; PRICE, completely rebuilt to A.R.B 
etc,, at a price of 435/0/0 Packing and carriage | Seandard £27/10/9. 
— ES aR EI ontunagiiieeitiaanaiegs | Packing and carriage £1/10/0 
MARCONI! CR.-100 *MARCONI! TF-3730 IMPEDANCE 
COMMUNICATION RECEIVERS. 60 BRIDGES, brand new, with accessories = 
ke/s to 30 mc/s, in good operating condition €70/0/0 | 
PRICE £21/0/0 ear RNS aboened A4,. J —— ; 5-06 ; Frequency 
Completely overhauled, fully tested and *MARCONI TF-643 "U.MLE. F. ABSORP. range - me/s nput Impedance 
aligned, suitable for Laboratory use £41/0/0 pote 3 ohms. PRICE, as new, complete with acces 
Selina ee Carriage ¢ é1/i0/0 — WAVEMETERS, range 20 to ba sories, in wooden transit case 4650/0 


Z & I. AERO SERVICES LIMITED 


19 BUCKINGHAM STREET, LONDON, W.C.2 Telephone TRAfalgar 2371/2 
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RECEIVERS AND AMPLIFIERS 
SURPLUS AND SECONDHAND 
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TEST EQUIPMENT SURPLUS AND 
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NEW DYNAMOS. MOTORS, ETC 
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There's always 
something NEW 
in the 
PARTRIDGE 
RANGE 


Since introducing the first 
High Fidelity Transformer 20 
years ago, the Partridge organ- 

sj ization has concentrated on 

= maintaining their leading posi- 

: tion in this field. Their scien- 
tists and research department 
are continually developing new 
models which may aiioed even 
greater satisfaction to Hi-Fi 
enthusiasts than the existing 
Partridge range. 
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“8 PARTRIDGE TRANSFORMERS LTD. 


TOLWORTH 
Phone: ELMbridge 6737/8 
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Basic Audio Course, by Donald . . re +71, ex mponents, we are ACCREDITED AGENTS 
Hoefle 22 Postage 9d pre I ; t ; JB, BLACK ANDO DECKER and 


Sweep and Marker Generators for 


. e ha we always have a complete 
Television and Radio, by RF G ' ANC , c r elect ‘ 


Home Constructor Handy 

Middieto 20 P age 9d ( t | I V I Muse Utility, and Home Workshop Drills, Lathes, 
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19-23 PRAED STREET, & ee tahic : ance ( , 4e 
LONDON, W.2 NNID ‘ r 


BRITAIN’S LARGEST STOCKISTS OF MAIN ’ A 1 20mA, 4 
BRITISH AND AMERICAN TECHNICAL é ‘ @RADIOGRAM 
BOOKS D- a02-Be0- ane eS @ CATALOGUE. 


@RADIO CONTROL 


t € t 
PLEASE SEND FOR YOUR COPY TO-DAY 


SUPACOILS (Dept. wa.) 
pale , 21 Markhouse Road, London, £.17 
O CLEARANCE, LTD.. j I elephone : KEY 689% 


S° HER? 


SURPLU ete. 18 valves, I2in Cu ka CABINETS ee 80 
N 4 oy of WE CAN SUPPLY ANY CABINET 
OVRANMED ae to YOUR OWN 
rome conan fue oe Seuit peotee Ol oe taining over 400 ites ; SPECIFICATION 
Handie Talkie « the : f 3 De r ' : post free WA ers The Contemporary 
3,500 ware ‘ t ; : (left) is oak ven 


vRASESOCT VERS 


AG » +f P ‘ ’ eered witht 
RECHIVERS Nea 0) type : 1 | . ie nf 5 ‘ , ey mahogany interior 
from 15 » 1,000 Me's id t i : ,, xx normally wax 
and direc : es } / the i } ‘ x finished ac £9/15 - 
the largest w 0 “ { , ¥ “ rin : ¢ 
85 vaives 

WANTED. EXCHANGE, ETC 
TEST EQUIPMENT rIcal t m and De 
Over 100 differe type 
stock 


VALVES r types Ln , JN ‘ +, Ques oak or mahouany 
British, over 150 type ore : . for £191 


RECORDING GEAR , UR ‘reetit AC/24v Dt Both Cabinets , 
An ype yund sur 65 . 


POWER SUPPLY 
Generator 


from 2 volts | 


AERIAL EQUIPMENT 
201 Masrs 20ft 
wire guys, bear 


MISCELLANEOUS 
Chests hokes 


Electric Accessories re 
sulators, Loudspeake 


Plus y IRGENTL' ‘ 2 speaker 
T f n t ‘ " 


Switchgear " Gerr 


Full lists available 
and VV _B. Speakers 
Send your requirement A of cabinets 


shipping facilities > 
vb 4 S HP a 


. Ma: * 4 te if . apes! = 
P. BARRIS fantED LEWIS RADIO COMPANY 
ORGANFORD DORSET 


120, GREEN LANES, PALMERS GREEN, 
Telephone: Lychett Minster 212 LONDON, N.1} BOWes Park 6064 


Wiretess Worip 


WANTED, EXCHANGE, ETC 
B Rs "TRANSMITTER. .—Conve raat 
‘ ver aics a, F i "Bia tir 
ry ° ‘1a, VP Die pg fh ——T 
$: Paha 
Mw 


ma:;€ RADIO eum 


THE CONNOISSEUR’S CHOICE 


9° JUNIOR DE-LUXE 
Mk.1. £9.12.6. 
Mk.il. £11.7.6. 


12° 15W DE-LUXE wantin Ginenen 
Mk.I. £9.15.0. : ALVES purchased t \ 
Mk.tl. £11.7.6. ed ud se 


METERS WANTED 
ly ire 
ponen 
/ ant sarge OT & 
ELECTRONICS, Ltd 
London, N.W.1 
A 2-speaker combination—the !2in. De- ‘ . 
Luxe for BASS and the Junior for TREBLE ew RADIO ) have the 
for the reproduction of sound from & finest f Bee 
20-20,000 c's with a sense of realism and ws NUT rac 
presence that will enchant you. g Par ' 
t airlop Kd 
REPAIRS AND SERVICE 
Write for full details of our range of | AINS transform ‘ 
High Fidelity equipment, which in- MOTOR ~ winds ce 
udes GOODSELL Golden Range clans hip; f 
i } ( 2 C 
Williamson and Ultralinear Amplifiers, | War ERECT e oT ul M:. 
Tone Controls, A.M./F.M. Tuners, Ta 
? —_ s, pe | Mico. transforn rs 
Equipment the world-renowned i apt 
( Cc yh . " 1anufactu a 
IRTOFON dynamic Pick-up, with dia iy ADBROKE. REWIN 
mond or sapphire styli, and the WOOL-! Harrow Rd., London, 
LETT Transcription Gramophone Turn- D ..©. BOULTON | tor 
peake 


table sper ialist 


Manchester Rd. 


— CELLULOSE, ETC 
han ibook 5/6 | 
ntt pain 


| ata j 
1 Woo I 
BUSINESS AND PROPERTY 
RM ok musi radio ar 5 
i main | 
ectri t 


and’ all 


e-.e~ 0X 

MAS DE-LU XE AMPLIFIER £17.17.0 
ORTO PFA TONE CONTROL £17. 
Designed for the connoisseur, the MAS 
DE-LUXE I5W_  Ultralinear Amplifier 
has EL34 output valves, a ‘* C-core”’ 
transformer, a frequency response from 

( 2 db and distortion of 


se with the ORTGFON 
ORTO PFA is a high-gain 
amplifier providing 36 
»f equalization. 

only pending the opening 


showrooms 


Export enquiries invited. 


JOHN LIONNET & CO. px 


DEPT. W. 62-43 Queen Street, London, E.C.4 
Tel ; CiTy 7167 \ Apply 


161 


od ke 
ecewenT : 
Fortres felig 


Utnacctht ‘ 
i xcer revuid) 


4° 4 “LEN Th 
tr ORTRAEF FELIG 


XC 


Scientist, Technic- 
ians and Amateurs 
all over the world 
choose Savage 
‘‘Massicore” Trans- 
formers for the 
difficult job. The 
verdict is the same 
whatever language 
they speak. 


SAVAGE 


TRANSFORMERS LTD. 


NURSTEED ROAD, 

DEVIZES, WILTS. 

Telephone : DEVIZES 932 
ec amen mem 


ENSOWN 
ETTER 
ARGAIN 


R.¥. BRAND UNITS 


LP. AMPLIFIES 
176 

AERIAL RELAYS 
MOTOKS 

10/6 


gic 
TRANSFORMERS 
RESPONGER 


Tx. 50 
amp. 166 
“ 
BC640 
90/-. TRANSCEIVERS 


W. A. BENSON WW 
08 Rathbone Ka 
Liverpoo 


STO 1604 


ha —— 


OPPORTU 
IN RAD 


er 77 Get this FREE Book ! 


, ENGINEERING 


OPPORTU NITIES 


PELEVISION 
RADIO A 


Golilds 
Vision, Ser 
bilm Project 
High Frequen 


‘ ‘ Wireles Cour 


We definitely Guarantee 


“NO PASS—NO FEE” 


S86b COLLEGE HOUSE 
2-31, WRIGHT LAN} 
LONDON, W 


BRITISH INSTITUTE OF ) .) 
ENGINEERING a 


WHIRELI WORLD 


MISCELLANEOUS 


NOTICES 


} 


FINANCIAL PARTNERSHIPS 
NEI I 


r 
I 


PERSONAL 


} 


SITUATIONS VACANT 


8 


APRIL, 195¢€ 


“AUTOMAT”’ 
THE 100% RELIABLE CHARGER 


As supplied to the Ministries, Airlines, etc. Rec- 
tifier stacks, best makes, with or without 
Transformer, 1 Watt to 1 Kw. Complete Power 
Units to order 


CAR HOME CHARGER 
2 AMP 


” 


1 
) 


11/6 


CHAMPION PRODUCTS 


43 UPLANDS WAY, LONDON, N.21 
"Phone: LAB 4457 


I 
l 


COMMUNICATIONS EQUIPMENT 
WIRELESS SET 19 Mk. 1. | “ , 


AMPLIFIER K.F. No. 2 
“ 
WIRELESS SET X22D. | 


' 
WIRELESS SET 62 Mk. I 
Ml t CY 
4 A 
Power i 
CRYSTAL CALIBRATOR No. 10 


W ALKIE-TALKIE TYPE 58 (CANADIAN 
r mM ' . 
HANDY TALKIE SCR536. 1 
“ aplet t ‘ 
TEX TRANSMITTER RECEIVER STATION 
” - * 4 
with | 
be 


i erat " 
AIRCRAFT RADIO COMPASSES. § In«ta 
t 


with a 
AIRBORNE VHF EQUIPMENT. At 
ernitt 


. 


M Ay 


TELEGRAPH AND TELEPHONE EQUIPMENT 
High Speed Morse 7 ‘ tters 


+ 


10 
put 76 
R. GILFILLAN & CO. LTD., 


7, HIGH ST., WORTHING, SUSSEX 
T Worthing 8719 and 3018 


e 
l 
Cabler ‘GIL WORTHING Codes BENTLEY'S 2nd 


APRIL, 1956 


New! | 


E 


GILSON 


30 WATT 


TRANSFORMERS 


for U-L Amplifiers 


250H 


mi 


tance 
tance »3j 
y range at full power 


BOK 


pri 


List Price £5. 12.6 


th 20 


ves 


H 
30~ to 20,000 ~ 
onse level to 

43 taps for E.L. 34's 


apsfor maximum power 
mers designed for 
and excellent stability 
sits using large valves of negative 
order of 30 db from the secondary 


are correctly 


can give 


7,000) primary 
the 


TYPE 


ta pec 


OSRAM 912 AMPLIFIER 


WOTIdeX 68,0001) 


the 


wo7ioe 
ified 


20%, 


screen 
for 


primary 43" 


TYPE 


een ta f 


MULLARD 5-10/UL AMPLIFIER 


3.7 and 1S ohms 
14 watts down to 30~. Less 
»re harmonic distortion at 12 watts 
Level response 0.5 db. 25~ 
ssing 15 db of negative feedback 


12.6 


have of 


an output 


List price, either type £2 


above 


R. F. GILSON LTD. 


lia ST. GEORGE'S RD., WIMBLEDON, 8.W.19 
Phone: WiMbledon 5695 


MAKERS OF NEON SIGN TRANSFORMERS 
Contractors to Admirsity, etc., A.D. Approvep 


Wave) Ltd., 25, High 


ve leaflets on the 


k Berr 
»ndor 


y (Short 


W.C.1 


4 


| are 


} Porces or 


Wiretess Worip 


SITUATIONS VACANT 
D™0cH TSMEN 


EXCEPTIONAL vacancies exist for 
semi-senior and senior position in the 
and drawing offices in a factory in East 
engaged in manufactur electrical 
ent 


THE 


inior 

design 
Anglia 
compon 


spects are above the com 
Ww is pidly expanding 

APPLIC ATIONS in w onfi 
lence, stating age, qualifics and salary t 
quired, to Box 0548 if 


SALES I on 


pr erage as 


trictest 


ai Engineer 

E NGINEERS who would ke 
experience and feel they have 
are osered the oppo ortunity 


und 
appearance a 
entia 
Sompany 
indu 
would 
carry A ‘ 
and experience, are permanent and 
ial opportunities for advancing 
expanding organization The Ce 
@ generous life assuran< and 
Please rep giving 
ment Manager The 
Limited, Vicarage Lane 
SBé10R Planning Engineer 
re IDLY 
ury 
(eet 


expanding 
Buck req 
take char f 
Cex artment 
radar equ 
experience 
B 


to x O7 


Broan ASTING Engineers 


APPLICATIONS invited 
eers f eventual appointmer 
engineer n the Government 
vices of Colonial and Oversea 
APPLICANTS should be 

be Graduate 


ompan 


qualifics 


are 


broadcas 


from Sections 
nation 


necessary but 
ence direct 
UCCESSFUTI 
tional training 
within two years « 

be required 
ments th a Colonial 
In any 
engineer 


al eng ragement the 
up contract appoint 
Oversea Government 
world as broadcasting 
territory will be 
where possible not guaranteed 
TOTAL emoluments during training 
U.K £800 per annum Salary on 
ment to a Colonial territory will not 
than £1,000 per annum plus such allowances as 
prescribed under the regulations of the 
territory concerned 
writing t 
{ Office 


given 


the 


exper 
BCD 


and 


age 
the number 


Mention 


Ganson electronic engineer 


n 
BRUCE PEEBLES Ce 
Edinburgh, 5, are 
ment group. and 
electronic engineer 
applicants should 
in research and development 
light current engineering, some & 
at a research establishment 
be advantageous; qualifications : 
honours degree in elect 
physics and preferably oc 
f the Institute of Electric 
applicants should be tr 
though a younger man 
capabilities will be considered 
equires a high degree of 
arries a Sa.ary commensurate 
olication:s with full detalis 
Manager, Rectifie Depa 


ress 


Cmema TELEVISION LT 


& 


REQUIRE 
wiremen 
n the 
v " 


technica’ as 
for an expanding 
roduction of the 
ransmission equipment 
m equipment 
cancies are 


chest 


meluding col 


od funda 


conversant 
iioment 
ing Owl component 
equipment t& 1 
PROTOTYPE wiremen, to 
knowledge of television 
and capable of copy-writing to a high standard 
THE work is of an interesting nature 
allied to prototype production and not | 
production Good opportunities 
le applicants pension 
good canteen, 25 mins 
giving full detai 
salary required to Cinema 


Bridge Road, Lower 8y 


tit 


and 


Worsie denham 


| 230 Voles OUTPUT 0/9/18 Volts ar 


| FORMERS. 


| PRE-PAYMENT 


coil 


163 


GALPIN'S 


ELECTRICAL STORES 
408, HIGH STREET, LEWISHAM, 5S.E.1}. 
Tel.: Lee Green 0309. Nr. Lewisham Hospital 


TERMS: CASH WITH ORDER 
(No C.0.0.) 


All Goods sent on 7 days’ approval against 
cash 


Notice: Owing to increases in Freight and Copper 


| Wire prices we have no alternative but to increase 


our prices accordingly; all prices 
carriage paid unless otherwise stated 
MAINS TRANSFORMERS. 


quoted are 


Inpu 200 
34 amps 
25,- each; another output 124/0/12) volts 2 amos 
25/- each; another suitable fer soil heating, garage 
lighting, etc., 9/4/74 voles, 20/25 amps, $26 
each; another 4 volts 20 amps. ewice, 35/- each 
EX-GOVT ROTARY CONVERTORS 
24 volts D.C. Input 50 volts 50 cycles, | phase 
at 450 watts. OUTPUT (complete with Step Up 
Transformer) from 50 volts to 230 voles, £1310 
each or CONVERTOR only €9 10/~ each 
—EX-NAVAL ROTARY CONVERTORS 
110 volts D.C. Input. Output 230 voles 50 cycles 
| phase 250 warts capable of 50 per cent. overload 
im good condition, guaranteed weight 
110 Ib. €13/10/- each 

MAINS TRANSFORMERS a/! 200250 voir 
primaries (New) Heavy duty Output combination 
of 0/6/12/18/24/30/36 volts 4/5 amps. 386 each 
Ditto 6/8 amps., 51/6 each Ditto 15 amps 
Output 75/- each. Another with combination of 
0/6/12/18/24 vol 68 amps., $1/6 eact Ditto 
10/12 amps., 58/6 each Ditto 25.30 amps 
Output 65/- each 

MEDIUM sPoT WELDER 
input 200/250 volts 
combination of 0/2/4/6/8/10/12 volts ar 
45/76 each Ditto 120/150 
£7/10 - each 


approx 


TRANS 
OUTPUT 
50/70 amps 
amps Outpu 
/)- SLOT METERS 200 
10 amp. size only, 100 per cone 
at 2d. per (guaranteed 
4317/6 each credit 


250 volts A.C. 
overload set 
12 months), 
10 amps. only, 25/- each 
RECTIFIERS FOR CHARGERS 6 
volts Output 2 amps, 9/6 each, 4 amps 
each, 6 amps., M/- each. MAINS 
FORMERS to suit, 25/-, 3O/- and 
spectively 
—EX-CANADIAN EX-GOVT. ROTARY 
TRANSFORMERS for No. |9 receiver inpur 
12 voles 0.C. OUTPUTS 275 volts 110 M/amps 
also another output of 500 volts 50 Miamps 
completely smoothed, 30/- each 
AUTO WOUND Voltage changer TRANS 
FORMERS. Tapped 0/110/200'230 250 
200 watts, 48/6 each; 350 watts, 57/6 each 


unit 
Ditto ty pe 

12 
226 
TRANS 
466 each 


or 


volts 
500 
1,500 


£8/5)- 0/- 
EX-RA.F. ROTARY TRANSFORMERS. |» 
put 24/28 vols D.C, OUTPUT, 1,200 voles 
70 Miamps. 4 hour ratin 10/)- eact Ditto 
18/24 voles D.C Input 4 volts 50 Miamps 
Output constant, 25/- each These latter 
can be used as motors off A.C. mains with a lictle 
alteration 
LARGE RECTIFIERS ourpur 50 voles | ame 
with an input of 70:75 volts A.C. 10/- each 
EX-R.AP. MORSE TAPPING KEYS, 5§ 
each SINGLE EARPHONE 
microphone 40 ohms, 8/6 each 
ROTARY CONVERTORS.  inpur 
D.C. Output 50 or 100 voles A.C 
| phase at waces, €8/10,- each 
DESK-TYPE TELEPHONES (or office 
com. with numbered dials, 55/- each Moving 
VOLTMETERS Switchboard type, 6 
scale 0 co 200 volts, 28/- each. Ditto 0 co 100 voir 
25) - each 
EX-GOVT. £.H.T. TRANSFORMERS. Large 


type. Two transformers in one case in Oi! Inpur 


ones 


with carbon 


24 
509 


volts 


cycles 


nter 


| 230 voles OUTPUTS 4 or 5.5. K.V. at 30 Miamops 


6.3 volts 2 amps., 4 volts 3 amps., 2 voles 2 amos 
These transiormers can be used separately our of 
the case, size dismantied approx. 3ihin 
Jin. and Shin. x Sin. x 4hin., E4/5/~ each 
Any TRANSFORMERS made to order 
7 days from date of order. Please ask for quote 
Numerous other items in stock Please ask for 
quotation 

EXTENSION P.M. SPEAKERS. 
speech coil. Guaranteed. 10/9 each 
MAIN TRANSFORMERS. 
input, (0/300 voit 70/80 M/A, vole 

4 volt 2A. Useful for Wireless, Mode! Trains 
Chargers, etc., of as an 80 watt Auto-Transtormer 
110 80 volts. 10/9 each. Guaranteed 


Chents in Eire & Northern ireland, please ask 
for quotation as to carriage charges. The above 
charges only apply to England 


x iin.x 


within 


Bin 


3 ohm 
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SITUATIONS VACANT 
| EXPEDITION tw Anta: . NEW S.T.C. AND “WESTALITE” 
DUODES SELENIUM RECTIFIERS, Largest L.T. 
‘ ., ’ IC A . ; required range in Great Britain. Latest Current 
Products. NOT Surplus. 


GIVE ¢ ) ditions which are 4 | thavacter ane | PRICE LIST OF 26th MARCH 
a 0 & t S.7. & C. EH.T. K3/15, 49; K3/45, 8/10; 

f beral leave on {full galery, Candidates - K 3/50, 9/4; K3/100, 15/10; all post 4d. extra 

L ingle an 1 2r-2 , must be | BRIDGE CONNECTED FULL WAVE 


, 28/-;2.5a., 31/-;3 
88/-; al | pose 1/8 


40/6; all post free 
BRIDGE CONNECTED WITH iin. 


BUT NO woors: | re a |] SQUARE COOLING ANS, T's, Ca: 


Afr! . ! 53/-; 10 a., 60/-; post 2 

That name woofer may ofver > pa A a i a I - BRIDGE CONNECTED HEAVY DUTY 
priate but it certainly does pp ‘ale id Inducement Pay and FUNNEL COOLED or 7iin. SQUARE 
to Duode bass. The new extr sina f np an r to COOLING FINS. Both types, same price 
free and well centro! suspension ¢ ‘ Cor t ordin ‘ 17 v. 12 a., 110/-; 20 a., 126/-; 30 a., 176/-; 
12 bie and 12 cone ass y resu f r od pros; ; or : 50 a.,275/-; 33 v.6a Pune Hi2/-; 12a 
in a 25 cps na | j 0 Spas tesermerms ‘san - ¥ ng snau 180/-; 20 a., 202/6; 54 v. 6 a., 130/-; 10 a., 
enough to reproduc ¢ s@ fund year). Pr - Fibewel lahen on 152/-; 72 v.6a., 166/-; 10 a., 192/-; 100 v.6a 
mentals of organ, doud and | nlary. Outfit a’ I 7 lidate 237/6; |\0 a., 275/-; all post 2/6. 

bass drum i ri i F : pa 
But there’s no wool and no bo . BR yn , Ba LATEST PRICE LIST 
because Mr. Barke p t ve hold en ¢ nica te M 

the system very, v y unde wiedge of tou ‘ r ‘WESTALITE” (BRIDGE), 12-!5 
contro! all the way dow And ivantage Writ ( n Agent 1 " 18/8; 2.5 a., 32/10; 5 a., 37/4; 
said, all che way up as il; up to beyond we yg ne gy 0, Ya ate age, n ’ ;2 , 1917/8; 3a 

15,000 cps nd ; 33/WP. <i “; 18/8; 2.5 a., 

3 ‘ ; ADIO enginee 4 for 109/8; 20 a., 2068/4; 

eee ae enews eh: : : ; 5 a., 62/8; 10 a., 1984/6; 
oyecom, these Dus ath ing i - L dev r lepartme Tanganyth 60/4; 2.5 a., 1158/4; 5 a., 195/10; 


bet. If you want ] : e, the 


8 
are still your best good sou vestment pee By we 4 “a ) E.H.T. RECTS. 14D, 134, 24/10; 36EHT6O, 
{ ’ 35/10; all post extra. L.T. from 1/3 post 


Tell your dealer you definitely want 
— 
Wholesale and Retail 


to hear Duode 
Special Price for Export and Quantity 


DUODE SOUND REPRODUCERS|| !':0% yncer® iy T. W. PEARCE 
3. Newman Yard, London, W.! é nt and be able 66 Great Percy Street, London, W.C.1 


oe Pe Off Pentonville Rd Between King's Cross and Ange! 
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ENGRAVING | Sece i nouns oe (EA BLE SHRM 


Electronic Equipment, Scales 
Indicators, etc. Send or phone ‘ Hampshire vant. tthe TWIN PLAT , ' Ps , th 
our requirement t f ‘ ' 1 dra 5 88.6 153 6 

A.G. ENGRAVING 53 
86 Bedford Hill, Baitham, $.W.! 


Balhon 


VF 
FARTH WIRE 


ta 4 
BRIDISCO (W) 501, Green Lanes, London, N.S 


Build your own Tape Recorder 
with the 


‘ASPDEN’ 
TAPE DECK KITS 


Compact model 


Wis 


”9 
ts “PERMATIP 
74 x Ilin,, § 47 10 0 NDIDATES shou'd be graduat AND 

. n., Sin. reels ' 
’ ‘ 4 Fr ‘ 6s be] 
Standard model ‘ ) I nised the PERMABIT 
103 x I5in., Jin. ree's * a8 10 0 f pte . . INSTRUMENTS 
Easy to assemble } it rkin \ ¢ pInUECe <p ¥ a ; , FOR 
drawings and instru $ ’ ) R \ . : GREATER 
motor, lacest design High-Fide eads . - ainae Meant 
and the recorder sere a. - . ; SOLDERING 
AMPLIFIER kic €5 18 0 oe . EFFICIENCY 
Na Dp P ’ ° 


Power Pack * 42 186 6 


— 


The soldering bit which main- 
tains its face indefinitely without 
: attention. 25 models available for 
Send st . ~ ~ oy Ag, | ro Al } mains or low voltage supply. Bit 


7 =e” a , a ee sizes 3 32 to} Binch. Full details 
W. S. ASPDEN. snerience ops { tice in booklet S.P.5 from sole 
i five ea bre manufacturers :— 


10, Market St, Wesham, | sfoemanutscturine firm in Tadio" sndustry LIBHT SOLDERING DEVELOPMENTS LTD. 


Kirkham, Lancs. don. SW State age. name i k letters. 106, GEORGE ST., CROYDON, SURREY 
/ > Tee ~ (5 Tel, CROydon 8589 — 


L/P THe 
RECORD 
LIBRARY 


L/P ™ Re: 


ReEcorD 
LIBRARY 


OFFERS 


The 
Perfe tway 
to build up 
1 first rate 

private 
collection 
of the L/Ps 

YOU 


like best 


REMEMBER! 


For full details 
send S.A.E.(1\d) 


to:— 


AND 


A chance of 
hearing some 
of the many 
delightful 
records of 
lesser known 
music— 
Treasure 


Trove indeed! 


AND. 


@ We can supply a 
brand new (guar 
anteed unplayed) 
factory fresh copy 
of any available 


chase goes a POST 
FREE change of 
Library records 


Many of the LIB 
RARY COPIESare 
themselves 
marked down for 
sale at Most reas 
onable second 

hand prices 
(Surely the idea 
way to buy a 
ised record 
hear t 


first!) 


THE L/P LIBRARY, 
SQUIRES GATE, 
STATION APPROACH, 
BLACKPOOL, LANCS. 


L/P te 
ReEcoRD 
LIBRARY 


L/P THE 
ReEcorbD 
LIBRARY 
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Technician require t 
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COMPLETE RANGE 
OF EQUIPMENT FOR 
EXTENDED AERIAL 


AND WIRED T V 
SYSTEMS. 


WIDE BAND AMPLIFIERS 


Mark 11140 to 220 mc/s (covering ALL Bands 
1,2 and 3) Gain 20 db 2 db. 75 ohms inand out 
Rack Mounting 

Mark IV—A cheaper version of the impeccable 
Mark I'l. Same performance, steel! case 

Type 3—40 to 70 mc/s (Band |) Gain 33 db 4 I db 
Wall Mounting. Indoor or Outdoor Cases. Line 
powering facilities. 75 ohms in and out. Exten 
sively used for urban T/V relay systems 

ALSO 

SOURCE CONVERTER UNITS. Converus 
any channel (Bands | or 3) to any Band | channel 
applies up to 40 db A.G.C. on both vision and 
sound. input range! !Ouvto 10 m/v. Rack Mounting 
MAST BOOST AMPLIFIERS To improve 
signal noise ratio. Any channel |-13. Total gair 
18 db (variable) in two units 

SINGLE CHANNEL REPEATERS To 
separately contro! each channel in wide band 
ystem 20 db. AGC Nominal Gain 33 db 
incorporating splitting and combining facilities 
AND 

CABLE ACCESSORIES. Equalisers, Splitters 
Combiners, Tappers, Load Units, etc Outdoor 
nics with cable glands or indoor models available 


COMPREHENSIVE ILLUSTRATED LISTS ON 
REQUEST 


H.F. INDICATOR METER TYPE 2 


A re 2 able va ve voltmeter tor vest 
ment of H.F. Repeaters. Amplifiers network 
20 m/v to 2.5 vin 3 ranges 3to 300 m 

Cat R#.F. only 1.5 pf. Scabilised valve bridge « 


Very smallinsulated probe unit 


Telefusion (Engineering) Ltd. 


‘Teleng’ Works, Church Road 
Harold Wood, Romford, Essex 


ngrebou ’ 
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SITUATIONS VACANT | 
7ULHAM and Kensington Hospital Manage 
F . . F ttee "# e 
a r TECHNICIAN required to assist in mainten . 
12 L 1a ance of electro-medica! apparatus qualifica 42, VhLh da tH 
tion at least to Ordinary National Certificate r 
' . wi ¢ h | , an ‘ 
HAND BUILTH]! caventags, % “Mechanical engineering 86 | "0 aru 
SALARY (at age 26+) £520, rising to £630 le Sad Specialists in Sub 
QUALITY APPLICATIONS with full particulars to Groug minieture Tel 
Engineer (w 4% 5 Collingham Gdn 
UNITS 8.W.5, immediately 5B cation Components 
; YE TELECOMMUNICATIONS, Ltd., Ditton 
PE ache, Cnsobriae STAND OFF 
HAVE vacancies for both enior an Jur 
Engineers in the aeronautical! division, for the INSULATOR 
j deve orp ment and installation of groun to a ——$—— 
e 
brie ATION nta { ex For 1500 volt working 
perience should be t the : 
pe ionne ot ry Overal! height I1 
ORTHAMPTON POLYTECHNIC, St. Joh Over chassis 86 
Landon, I l Silver plated spill .35” 
APPLICATIONS are nvited for he f f 
esearch assistant in the department of ele 6BA hexagon stud 
rical engineering for investigationa work chromium plated 
mnection with network analyser 
APPOINT ME NT i t instance for tu 
MAJOR s, but can be extende over a third yea 
10-VALVE BSALARY £350 pa (iMustrations approximately actual size) 
F t ad Depart 
RADIOGRAM LETTS RS of app icatior Head of Depart MINITRIMMER 
€ 18 £34/0/0 . 
ae : : . load RITISH ACOUSTIC FILMS, Ltd, have | —————— 
neludes Ubre giving VPI PM ptiot DESION Draughtemen ne 7 ec Standard max 
well aa the al wavebands as ro o DRAUGHTSMEN mum capacities up 
phone reproduct A re ‘ i to l3pF Voltage 
and built throug t by ‘ struct 500 DC Base j 
ntively of Lriti« le Hriel deta - : 
{ the three AM/FM square with fixing 
Videlia Major AM/¥M re centres for 10 BA 
ndeype feat ‘ " tret t et i” apart 
Vidella de Luxe AM/FM va “ 
push-pull output, C/ i taning it f Details from :— 
Vidella standard AM/¥M, 9 ) wa 
stput with all Fidelia feat £30. 
Videlia VM. Tuner Unit, T nF nae heute Phns 
wah two LF. stages, Ka veut me 
anes sro ||| a ae 
q EVELOPMEN Enginee (Ele 4 
e148 Pall dere xa ot Di Mechanical 
“ r ENGI? KE ») WwW k ) Rela Sole 
a Rotarie Printed Circuit Connector et 
TELESCOMBE CLIPYS turing clectris na | DEVELOPMENTS Co.LTD 
TELESCOMBE CLIFFS ‘ \ P t} ( 
. THE EB s average @ e 
nwyshno magn pany in Pep agunee ws eC" ULVERSTON, NORTH LANCS 
, ou ays ir t n stri 
SUEVELOPMENTS «Tt Peacehaven S104 }| Barnes, sat ne age, qualifications and sa’s Tel: ULVERSTON 3306 
equire te tox 0549 J 
S* NIC g position offered to those selected t 
\ & fede work in the following field 
1. Application of transistors 
mopli ation of printed ci — . 
_ 4 U.HLP, transmitter receiv development 
ATIC |) }. Recording on wire and tape FM and Hi-Fi COMPONENTS 
DMAT 1 - —— Electronic instrumentatior In stock for the 
i ~ Af understanding of Ministry procedure 
= vill be an asset in certain positions: excellent | WIRELESS WORLD FM TUNER UNIT 
GH CLAS king conditions prov ided in new laborat DENCO FM TUNER circuits ts. 6d 
TAPE RECORDING EQUIPMENT ‘ RADIO CONSTRUCTOR FM s. 0d 
HEADS, DESKS, TAPE, ET MULLARD AMPLIFIERS 3s. 6d 
Send fo OSRAM 912 PLUS AMPLIFIER 4s 0d 
ADMATIC LTD. Separat request te 


BR 
STATION ROAD, ASTON, BIRMINGHAM 6 
Telephone: East 288) 2 


POLL aAaLAaAaALALaa es 


“ DIPLOMA "' HEADPHONES 4 


—~< 
High Resistance 
Complete with cord 


176 
ideal for CRYSTAL SETS 
The “TYANA" Standard Soldering tron 


oo rw = 
ae > 
Adjustable Bit 
Weight approx 


Lightweight (4,000 


ohms) 


402 
Heating Time 3 min 
40 Wate 
sumption 
@ Standard Volcage Ranges 
411 
Elements 
available 


KENROY LIMITED 


onomy Con 


Replacement md Bit slways 


152/207 UPPER ST., ISLINGTON, 
LONDON, NA. 
Telephone: CANonbury 4905-4663 


PPP PLE PELE LLLLL LLL LL La? 


2 
: 
; 
| 


PLA LALLA aaa a2? a? 


MAYPOLE ESTATE 
BEXLEY, KENT 


é. ¥, FILMER 


i r I P t none 
nN k desirable together wit! a k wledge f 
maar or satte gL FP ‘ Par vty m 9 - f W AFER Sw ITCHES 
hata ceeeatoommen,. tes apeica! | TO SPECIFICATION 
Seer Ee cede Winekoee te ts oe One or more A.B. Type “H"’ 
‘ hat t erseae ‘ be necessa 1 
a. Seaecy a wafer switches to any desired 
I p08t ye rmbie assistance A 
housing would be considered for married per- \# CONtact specification. 
mne state previous experience age arn 
alary expected: all applications will be treated | Write for design chart and new 
n confidence Box 1025 
Boe OVERSEAS AIRWAYS CORPORA comprehensive price list. 
applications for the post 


‘coats erainees, base’ & KS | SWITCHES BOR 912-PLUS 


DUTIES . include maintenance, overhau 
and modi ation of flight simulators emplo} 
ing ¢ tron) analogue cor oe S|! (14061 Bl) 14/6 air 
ri ANDIDATES should have a radio or elec i 
wie eanineeting, becepround with “matee- | S2 (14062/B1) P 
aticg to the standard of elementar o 8 
iE IR ABI E additior a qualifications $4 (SS 556 1) | | 6 
a) KNOWLEDGE of mechanics and aer SS Ss 556 2 
{ynamics ( ) 10/6 
it PASSES in one or ore subjects in the 
Cit & Guild Telecommunications gro t 
| POSSESSION of an aircraft radio mais Truvox Amplifier Switch Type 
te enair s licence j 
(d) EXPERIENCE in the design, construct 12119/B3 : 146d. 
naintenance of electror omputors 
< COMMENC ING salary will depend upor ia SPECIALIST SWITCHES 
ations but wi be witht he ang 
3/10/6 to £15/1 f 
PTRACTIVE pension excellent 23 RADNOR MEWS - LONDON W.2 
irance, sickness and entitieme AMBassador 2308 
port ut i licatior 
te a, Manager “(Appols oes ts Enquiries by post or phone only 
BOAC, 1 Airport, Hounslow 74 


A WireLess Wort 16 
SITUATIONS VACANT AB L t 
SSISTANTS (Scie f The y 
acunlttuttam ttt! co. [DEPEND 
lar service in HM. F t candidates ove Na TOTTENHAM STREET, W.! 
f pecialized experience a be TEL: LANGHAM 7391/7392 
IVT NDA TES ; — | minute Goodge St. Station 
NDID [Ss must pro ‘ e! having 
eached a pr riped ‘ a“ te scat UNREPEATABLE OFFER Less THAN 
} gees a -* pana aemee HALF MANUFACTURER'S cosT 
jutie ‘ one j wa ‘ . , 4 > Brand new single 


Government 
entif 


me t " phase notors 
ment e 4 suitable for tape 
. recorders, radio 


branche 


lowing 8 i yf i bje ram work 
( ENGINEERING and physica ience grams ° 
( CHEMISTRY, b hemistry a meta shops, etc., etc 
i Has many uses 
BIOLOGICAI ence Reversible 200 
v) GENERAI (ir j > t ete 230 v. Sin. or 
genera) WOrk 4 _ ‘ n 


tor | 
roups (i) to and hist willed work orque 406 


, atory craft sch as eile r.p.m Capacitor 
NCLUSI\ ‘ ‘ start Weight 
t " ‘ ip t 44\b Length 

, wanted by aA ens) at 25 ’Women’s |1 overatt Sin 


spindle both ends jin. « jin., din. wm jin 
Price, inc. P.P. and capacior, 5 


30. 01d Burlinato ROTARY CONVERTORS 


¢ ‘ ' ‘ Delivery Ex Stock. Quotations on application 


heme 


inities f 
PURTHER ps 


Felgate Radio Ltd. °::\" '*; 


H.T.31 

TOMIC ENERGY RESEARCH 1 \BLISH nput 11.5 ¥ 
ni MEN' Ha \ as I f Output 250 

pee ete eg bests in its Electros nv at 125mA 

Degree or similar qualification! fiiaanevia et veo ‘ 

ne a H.T.32 

necessary Candidates who have} and magnetic device ps aa hee 
na lea : | t ' 4 ¥ 
: < Outpu 490 

been associated with production ve an 

Ce > refere » H.T.31, post 2 H.T. 32 post 2/¢ 
will receive preference } ; T1118 vy in., out 968 v.<310 v., 30 mA 
27/6. F.P.2 


Duties include the design of | 


aud TANNOY 
Suteree || LOUD 
cot || HAILERS 


EX-GOV 


domestic radio and television, high | en: 


fidelity audio equipment and | ‘ 


miniature transmitter receivers. 


: tif ‘ ‘ 
SCIENTIFIC Office £ ‘ 
| CONTRIBUTORY pen : — Impedance 70) 
| week; excellent workir Ce ene i Handling cap. @ watts 
leave allowance Price 24/6, post 3 
| MARRIED officers livir , ‘ Esta 
} ment transport area “¢ f hou 
, : ing under Authority arrang slterr 807 VALVES 
Apply Managing Director : senieh fae io : een! Brand new. Individually boxed. Specia 

able . price for quantities British 5/-, 

Th rE ont SEND postcard for pplica f American, 6/-, P.& P. 1 

FELGATE RADIO LTD. Establishmen Office , ERE H ‘ 
Dide Berks, quotir t 


Felgate House, Studland Street, . ' DYNAMOTOR 


H ith, W.6 F Vacancies in tet isbon ROTARY 
ammersmith, ° f oe mp 4 ~ , TRANS.- 


| ment of ¢ FORMER 
july r ; ant La 
legre r efe 
1 . ; + *s . 
easu r ne A fi. 
} pe ere , aed emer , 0.¢ Output 285 volts, .075 amps Price 
. ope ork ” the ~.- x, S7iéea. P.& P. 2/- D.C, Input 27 volts 
fer to de pment work f 1.75 amps. Can be supplied in !2 vole 
THE ve appoir nent 
TELETRON SUPER INDUCTOR COILS! **3""" ® - a —— 
f | Purse I 
c Road, Watf H 
PHILIPS ELECTRICA I 
Wad ‘ 
FERRITE ROD AERIALS ONE 
WV gh permeability Ferroxcube rod, | perier f 
Med wave, 8/9. Dual wave 12/9 ‘ i j ‘ lutie 
Type HAX Selecti | wou prise standardise work |} 
ype AK. _, Seteative | SS : | oh. | HEAVY DUTY SLIDING 
and «=©6. Quality = amplifiers *: ; er - oo - ‘ - iene RESISTORS 
High Q @ Litz wound | experience, 1 t necessart 250 watts to carry 25 amps Resistance 0.4 
Dus ored 3 ea. | istry and le ¥ ohms suitable for charging board etc 
HAX (LW), 3/6 ea anda X Size 9 x 4 = Gin. high. Grand new. Price 
Dua wave TRF ° THES] wing 126. Post 3 
anene A pare na , propriate a Quantity and Export Enquiries invited 
ri — P ng - pas Callers also welcome 
> LF.T et et {EN w ure Hi ‘ ' 
BAND Il Het 15 Cireuit « “ s e intereste nh this type f pt Open Monday to Friday 9.30-5.30. Saturday 
, sd Avuilable tr @ stock nS large manufacturi 9.30-\ 
ec A ile nt © ¢ ’ 
nplele data a atte Yficer. Philips Electrica) Ir I Ne TERMS-CASH WITH ORDER APD C.0.0 
THE TELETRON CO. LTO td., Mitcham Junction 


266, Nightingale Road, London, N.9. HOW 2527 ones , ; ‘ DEPENDABLE—ALWAYS DEPENDABLE 
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SOUTHERN RADIO'S 
WIRELESS BARGAINS 


TRAN SRECEIVERS Type 18 Walkie 
Talkie) Complete with 5 valves meta 
carrying case Ready fo ise exte a 
attachments, WO, per set ATTA {MENT fo 
use with 3 TRANSRECEIVER HEAD 
PHONES, 15/6; THROAT MICROPHONE wit 
Lead and Plug, 4/6; JUNCTION BOX, 26 
AERIAL 2/6; SPECIAL OFFER of used 48 
TRANSRECEIVERS less vaives but complete » 
ALL pte ar ty ty Exceller fo PARE 
11/6 per set. P 2 

TRANSRECEIVERS Type 8 Mark Ii 
TWO UNITS (Receiver and Sende contained 
Metal Case Complete witt x Vaives. Mix 
ammeter etc LESS EXTERNAL ATTACH 
MENTS, 4/10 

BOMBSIGHT COMPUTERS Ex RAF 
BRAND NEW A wealth npe 
GYRO MOTORS, REV COUNTERS “GEAR 
WHEELS, ex er ideal for Model Makers 
Experimenters, et é3 

LUFBRA HOLE CUTTERS. Adjustable jir 
to 3hin For Meta Wood, Plas et 66 
RESISTANCES 100 ASSORTED USEFUL 
VALUES. Wire Ended, 12/6 per 100 
CONDENSERS 100 ASSORTED Mica 
Metal Tubular, etc., 15/— per 100 

PLASTIC CASES. i4in. x 10) anspare 
Ideal for Maps. Display, etc., 5/6 

STAR IDENTIFIERS. Type | A-N ve 


both Hemispheres. in case, 5/6 
CONTACTOR TIME SWITCHES 5 { 


proof case Clockwork oveme 


per sec Thermostatic Control, 11/6 

REMOTE CONTACTORS use with above, 76 
MORSE PRACTICE SET with Burze Base 
6/9. Complete with Battery, 9/6 

MORSE TAPPERS, Sid 3/6; Midge 19 


CRYSTAL MONITORS Type 
Transit Case ss Valves 


Less 6 
METERS AND AIRCRAFT INSTRUMENTS 


Only need Adjustment or with broken Glass 

TWELVE INSTRUMENT luding 3 brand 

new Aircraft Instruments, 35/— for 12 

Postage or carr. extra, Full list of Radio Books, 2)d 

SOUTHERN RADIO SUPPLY LTO 
it LITTLE NEWPORT STREET 

LONDON, W.C.2 Gerrard 6653 


PRECISION SHEET METALWORK — 


We specialise in manufacturing of 
Chassis in all metals, smal 
quantities to your own specifications 


V. W. BEAMISH 


Shardeloes Garage, Shardeloes Rd., New Cross 
London, §.£.14 


Telephone 


large or 


TiDeway 4795 


QUARTZ CRYSTAL UNITS 


Type 


B7 | 
The ctype B7 u nounted the sta ' B7G 
valve envelope and is he e ally . and 
fully evacuated 
Available for the frequency range ) 0 k 
to 500 ke’/s. and fr iM t 6M sold 
electrodes applied by ca j give 
permanence of calibratior N a! ad tment 
accuracy 0.01 Max. adjustr ta acy 03 
Early delivery can be give fsome freque 
cies, and we wil! be pleased quote f 
your specific requirements 
THE QUARTZ CRYSTAL Co. Ltd. 
63-71, Kingston Road 
NEW MALDEN, SURREY 
Telephone i es, € 
MALden 0334 QUART Z¢ NEW MALDE? 


WireLess Worip 
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Davey 


CORNER REFLECTOR 


_ Loudspeakers 


irming the speaker cone away from the 

tener an d using two wal solar om to reflect 

yund, the music appears to be epread Across 

very wide stage with a strong i)lusior f depth 
Or Perspective 

Made in three sizes—send for full ustrated 

leaflet Licensed under Pat. No. 28638/49 


EMG HANDMADE 
GRAMOPHONES LTD 


6 Newman Street London W1 


“THE COMIT” 


AERIAL 
THE EASIEST AND CHEAPEST WAY OF 
SATISFYING BAND til CUSTOMERS 


DELIVERY FROM STOCK. SEND FOR LISTS 


TELECRAFT LTD. 
QUADRANT WORKS, WORTLEY RD., 
WEST CROYDON, SURREY 
Thornton Heath 1191-2-3 


ODDIE FASTENERS 


507249 


Pat 


THIS FASTENER WITH ENDLESS 


APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS 
WIDELY USED IN THE RADIO 
NDUSTRY 

ae will be gledly sont on requeet. 


DEPT ww. 


Oddie, Bradbury & Cull Ltd., Southampton 


el, : 55883 


Cables: Fasteners, Southampton 
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LEO COMPUTERS LTD 


(Subsidiary of J. Lyons & Co. Ltd.) 
ELECTRONIC ENGINEERS. 


LEO COMPUTERS LTD. have 
experience in building and oper- 


ating large-scale digital com- 
puters, which in this country 1s 
unique They are producing 


computers for sale to industrial 
and commercial concerns and 
are already providing a com- 
puting service on accounting 
and mathematical problems of 
all kinds The present small 
team electronic engineers 1s 
being expanded and applications 
are invited for the following 


o! 


posts 


SENIOR ELECTRONIC EN- 
GINEER, H.N.C. standard in 


electronics, experience in pulse- 
circuitry, preferably on com- 
puters, responsible for work of 


small teams of engineers skilled 
in all aspects of fault-finding and 
with large-scale 
digital computers. 


maintenance 


ELECTRONIC ENGINEERS, 
H.N.C. in electronics and ex- 
perience in pulse-circuitry desir- 
able—not essential Working 
in small teams on fault-finding 


and maintenance Training 
given in general computer work. 
Canteens, sports and pension 
fund of J. Lyons & Co. Ltd. 
avaiabdk 


Interviews Saturday 


if required 


mornings 


Apply 
tarting 


of education 


LEO 
House 
W.14 


tating age, qualifications, 
salary, and brief outline 
and experience to 
Systems (S.R.O.), Elms 
Brook Green, London, 


| Radi 


YOUR METER DAMAGED? 


Leading 
Electrica 
Instrumen 
Repairer 
the 


Industry 


te 


tra . «¢ Ministry of Supply and Genera! Post Office 
altemet all makes and types 

A tere, Microammete Moltirange Tee 

ai Thermometers rding Inatrument 


ate vend 


L.CLASER 6 CO.LTD 

Electrica! Instrument Repairers 

100 ALDERSGATE STREET, E.C 
(Tel.; MONarch 6822) 


r op let 
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as 
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Salaries s 
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iics Divi 
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posts are permanent ar pe 


scope 
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ith engineering 


m progr 


de tal s 


nh Garder 


nae of ele 


have 


um pleted 


lence i eal work 


‘ jualifications b 
erience 


er al At 


jualificati experience 
based on generous scale 1 
juring Ulness and pension sche are 
nh operation 
AT pry Personne! Managér, Kelvin & Hughe 
Ltd New North Rd Barkingside Ilford 
Essex, quoting reference RES.! 
M{cMICHAEL RADIO, Ltd igh Bucks 
4 have vacancies from time to time fo 
| electronic engineers to be engage n Govert 
nent projects; those wishing onsidere 
are invited to write fully to the Chief Engineer 
Equipment Division (019 
Ce Q CQ.-A number ff rs wit 
alid PMG. Certifi t 4 ly re 
julred 0 ime ea € * mer 
ant ‘ ull salar nce a 
rrent previou 1 take 
account 767 5 
t is a 
ant t { ‘ i 
firn ie ins ent anufacturer 
N.W vrite ¢ 4 f luca 
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E PERIENCED radio te ar pe 
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Lid Ekco ‘ Wi Je 
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Powe Lid., Easterr I , 
BLectni L, enginee pabie 
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17'-1.V. TUBES-14" 


17" TUBES £7.10.0 
14" TUBES £5.10.0 


6 MONTHS’ GUARANTEE 


RECTANGLE, LATEST TYPES 
state type and make required 
Huge purchase makes this possible 


!in.—45—al! 


Please 
plainly 
modern 


of manufacture 


CLEARANCE 
Other types may be on our list 
stock Must be cleared, 
Alisizes to l6in 


of excess 
from 12/6 each 
Ins.,carr., onalictypes, 18 6 


CANDELABRUM, 199 


J-light ficting 


WITH FREE GIFT OF THREE 
SHADE BOWLS (post. 2/9). Money 


back guaranteed. Print name and address 


SPEAKERS, 6/9. fin. std.; PM. 3-5 
ohms. Guaranteed. Post 1/9 

VHF. 1125 RECEIVER, 79. « omplete 
with valves. Drawing Free. New X.W.D 
Post 2/3 


V.H.F. 24 RECEIVER, 


10/6. Complete 
with vaives. New X.W.D 


Post 2/3 
VHF. 1466 RECEIVER, 276 


Complete 


with valves Tunes 30-40 Mc/s Tuning 
dialand gang. Free drawing with purchase 
Carr. 4/6 

AMPLIFIER NO 65 5/99. KWOD 
Contains resist., conds., coils, trans., etc 
with drawing. Post 1/9 (less valves) 
RECEIVER No. 71.69. X.W.D. Ful 
of gear, resis., etc.: Works V.H.F. Drawing 
free with order. Post 1/9 (less valves) 
TRANSMITTER No. 50, 6%. X WD 
V.H.F. wich coils, cuning conds., fixed conds 
resist switching, ete less valves Post 
v9 

METAL RECTIFIERS, 5/9. 250 v ,200mA 


Post 1/3 


METAL RECTIFIERS, 39 


250 v.8OmA 


post i/3 

TELEPHONE 
SETS, 124 
Complete with 
tapper, bell, jack 


(less 
Post 


plugs 
handset) 
3/6 


etc 


qh 


O.P. TRANSFORMERS, 


ohms. Salvage, guaranteed 


3 3-5 


Std 


Post 1/9 


COIL PACKS, 
gang cond 
and dial 


9 Complete with 2 
pair 465 1.?.s. (similar drawing 
Post 2/3 


POWER TRANSFORMER, 15/9. Mains 


3500-350 v. 250m amp.,6 ¥.@ Samp.,4¥ 
) Samp. 4 i 5S amp with olated 
winding for 2 or 4¥. tubes. Post 2/3 
POWER TRANSFORMER, 15/9. Mains 
3$0-0.350 v. 250 m/amp v. @ 5 amp 


a5 


6 


22 volt at 14 amp. Post 2/3 


amp 


62! ROMFORD ROAD , LONDON. £12 
CWO oa COD * TEL: GRA 6677 
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SITUATIONS VACANT 
=n NEW SURPLUS A See “Eee eee BSTARL IN The UNIQUE BENDER 
0 UNITS TYPE 24) ISTAN'I NTI é e 


(7 


RCA AMPLIFIERS 

12 watt 

UW ' 

BRAND 

R1166 RECEIVER s 
arrinwe 

MIDGET MAING TRANS 
or 

14 amps t 10:6 
MiDowt 5h ! 
96; 

PO 1000 RELAYS 


16) 

CHOKES i 

" £5/10 

SPECIAL VAL ds a 
96 286 ' 
17) 6, 60 
sow IMPORTED VALVES 
haw, VY 4 


YOU HAVE SEEN 


from our successive advertisements 
hat the UNIQUE BENDER looks 

like 

ww examples of a few of the 

it will handle It also makes 

channels, folded and beaded edges 


ob 


TRIPLETT MULTI-KANGE FOUNDATI pecial sections up to 


BARGAIN 


JOHN ANGLIN at ne and control apparatus. Ex A. A. TOOLS “ 
160, Cleethorpe Road, Grimsby ' ir tive re« é 1974 Whitescre Ashton-u-! 
Te 56315 


Lincs 


r-——WHY WASTE TIME 


Give that se! ifs best chan e 


| Pooreanay on el sete oveermens” “LOUDSPEAKER CABINETS 
iE (ON ERS with experience of radio and | GOODMANS "Ww.B. G.E.C 
FIT QUALITY COMPONENTS ||! ark"in: the design department of frm RELLY end Sense 

p ae ’ : on —\ ite STANDARD BASS REFLEX CABINETS 


t ben finished in Walnut, a ete or Oak 
ry . ( ets for 8 kers€9. 10 k £9.10 
ALL POPULAR CIRCUITS a oso or 


echnical A eq ° 12° Speakers £10. Carr inge paid 
a hy 1G Patent eo D ithout Appoint t 
COVENTRY RADIO || sec cere ee ca ene! pr opemegertagers sy rengy 
om ; | Write 1 ng te | ‘ e. f ; i. ~~ ne ~~ eae workshop 
189, DUNSTABLE ROAD, -_ nina 


LOUDSPEAKERS 
LUTON, BEDS Open till 5.30 Saturdays 


Phone: Luton 2677 » or ultrasont ble ut not A. DAVIES & CO. (Cabinet Makers) 


Parkhill Place, off Parkhill Road, London, 
N.W.3 GULLIVER 5775 


“ ENGLNRNMING OPP oKTUNIT US ‘EST era ! , , = vs M E ij E R 
on MI Meeb.® Amt ‘ : e . pene 


G Electrica Genera 


144 PAGES "HO PAGS NO 1 ns. he “ : Bs REPAIRS 


All types - Any make 


Single and Multi-range repaired | 


- on oo 2 s00; and recalibrated 
ENGINEERING oy ee pol . nta 
> OPPORTUNITIES . 


| 
Meters converced and re-scaled 


PHONE FOR IMMEDIATE SERVICE | 
E.1.R. INSTRUMENTS LTD 
329 Kilburn Lane, London, W.9 


Tel LADbroke 4168 
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DIRECT FROM THE prc: ttuerion rtca 
MANUFACTURER | Seine sence win taaiee | SWITCHBOARDS 


GUARAN 
TEED 


FMAM) Aner Be 


TOMER rita nin. taperiens 
CHASSIS: 
COMPLETE ano SELF POWERED 


ASSEMBLED AND READY FOR USE 


ni D i m Thomson 
t 1 
agen ‘10/3 Houston td., R ‘ g deta 
S28 17/103 Koen EE SY eT, | SPECIAL PURCHASE 
he NG ee - of these versatile SWITCHBOARDS (rom 
nt 5 , t 80: the Air Ministry enables us to offer the con 
plete installation comprising 
SWITCHBOARD A. D. 1240 
Rectifier Supply Unit 


. . » 5 a ons . Spares Case (10 years spares) 
COMPLETE CHASSIS E — : Operator's Head and Breast Set 
rk ofr 


“ $271 6/0 4 ti " j sic in aod - Fused Protector Unit 


' at the ridiculous price of only 


A set of daca sheets and 


ent desirable Age i ‘ Si rt 7 
£141 1 ‘4 1 £800 p annutr lin ua li fica photos will be sent for 
riea App a t re rnne es a deposit of 20 (re 
} i "Pp te re : - ty Mid . ; . ¢ turned on receipt of 
' $1 8/ 1 5/4 : saa ~ ; photos in good order) 
: U VIVERSITY yp SOUTHA PO , (complete as above) 

— “the Mechasianl ‘De As Switchboard A. D. 1240, this unit has 2 
ALL ABOVE CHASSIS ARE ASSEMBLED AND READY artes . in t t ‘ Exchange lines plus 14 Extensions plus 
FOR USE AND BUILT TO HIGHEST TECHNICAL | Rae O ~ ng slned 
“ K i n m™ perator's positior t can easily be modific 
STANDARDS eset ‘ perat pi for use as 16 Extension lines plus Operator, or 
J = ; ‘ : ; ~ ; 7 Exchange lines plus 7 Extensions plus 
: . : ‘ Operator, or any use between these (e.g. 3 Ex 
THE Full Trade FLectTRON cE juired f ’ change lines plus 13 Extensions plus Operator) 
Facilities 4 constructi Enquiries areinvited for Component Parts 

. c.f Sa ls . ana’ ¢ : - as listed above 

} os : 
CO. LTD. | perience with superannuatio ly HATTER & DAVIS (RELAYS) LTD 
99 VILLIERS ROAD, LONDON » Secretar : M . 126, Kensal Road, London, W.10 
N.W2 Telephone: WiLiesden 6678 I { 8B ef we 29 LADbroke 0666 


ippara 


ne ir ele n 


INSTRUMENT | tai “ene tele dealt A SPECIAL OFFER OF 


THE | oi epee 


MODEL /g Pieter akan ae ee 
x. rie’ “GME” saat” Sirus TB 36 ft. HIGH 


TRONIC techni ar 
niclan department 


aniver y 
i airman, De 
voltage to replace iver y of Beirut | expe 
24 oh. 2. Stee! cased ele T* HNICAL assistant i f ! | a fraet : ma 
ues - i “ and levelopmer i ‘ t \ ON 
ment,also replace | and ‘ ectroni , : N ' j \ £7.10.0 


oe (Carr.7 6) 


3. Detachable hook 
suspending iror + . ; ery ‘ 5 -° The MAST 
when not in use 
Moulded two part 
remains coolin use 


ft. Henley Flexible 


AERIAL MAST 


ARMY TYPE No. |. ZA 2769! 


PRONIC cnaineet for design, constr 32 ft. HIGH 

and € aw elec I equipment ° 

t i ith r rk } t Lightweight kit comprising 10 steel 
. og . screw-in sections of approx. lin. dis 
Spray painted, together with complete 
set of guys, insulators, pegs, etc All 


in canvas carrying bag. ideal for per 
manent lightweight installations or test 


ights, camp 
en 7 £5 . 10 . 0 (Carr. 7 6) 


W. T. HENLEY’S TELEGRAPH WORKS CO.LTD DPORPEC’s ane Foe aiveueat "Gana HATTER & DAVIS (Relays) LTD. 
Garden, London, E.6.1 faciliti ‘ 1 dete ex ; and || (Dept. WW) 126 Kensal Lon 
61 53, Hatton arden . ‘ i" ie oxi 


172 


THE PLESSEY COMPANY LIMITED 


invite 
applications from 


PHYSICISTS 


PHYSICAL CHEMISTS 
AND 


ENGINEERS 


for Development Design 
and Process Control work 
either on fixed and variable 
resistors or on Capacitors of 
all types. Written applica 
tions, giving personal par 
ticulars and salary required, 
should be addressed to 


Dr. R. S. Vincent, Chief 
Engineer, Components 
Division, The Plessey 
Company Limited, 
Kembrey Street, 
Swindon, Wiltshire. 


WEBB’S SERVICE 
DEPARTMENT 


Renovation and re-alignment of 


Communications Receivers 
speciality. 


We can also offer skilled overhaul 


of High Fidelity Amplifiers an¢ 


Equipment 
WEBB’S RADIO 
14 8OHO STREET, LONDON, 


Service Dept 
Sales Dept 


i 


» 
®& 


1-VALVE QUALITY AMPLIFIERS 
1-4 wet W.G. a as eg 
vol « ontrols A 200-254 
volcage pane 2-40) spk ke 
and PLAYING TESTED; B7g 6 


x 6x 4 44-2.6 
mode! and e type f 
Aakney Lene Bentley 
Doncaster. 


nat 
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SITUATIONS VACANT 
ELOPME} + I 


APRIL, 1956 


WEAPONS RESEARCH DIVISION 


A. V. ROE & CO. LID. 
WOODFORD, CHESHIRE 


offer Senior Appointments in their 
Instrument Research Department 


1. A Senior Servo Engineer to 
work on missile control prob- 
lem 


A Physicist or Mathematician 
to work on theoretical control 
problems Minimum quali- 
fications honours degree. 


A Senior Engineer to work 
on digital computing problems 
Minimum qualifications 
honours degree or equivalent 
and four years experience 


All the above appointments are 
in the higher salaries group and 
remuneration will be commensurate 
with qualifications and experienc« 


Woodford is in the country 10 
miles south of Manchester, within 
easy reach of the city itself and the 
Derbyshire hills 


Applicant hould write to The 
Chief Engineer Weapons Research 
Division, A. V. Roe & Co. Ltd 
Woodford, Cheshire 


SERVICE ENGINEER'S 
FIRST CHOICE 


PULLIN } 


TEST METER 
2! RANGES 
OOpA to IOOOV | 


SENT POST FREE FOR £0. 108. | 


—— it & eleven further monthly 


ntsof £l, Cash Price £12.7.6. 


lyith 4 eneed 
Finceanteee 


WIRELESS WORLD 


LONDON COMPUTER LABORATORIES 
FERRANTI LTD. 


DESIGN ENGINEERS 
DEVELOPMENT ENGINEERS 


z acancies have arisen in 
ering Division of this rapidly 
rganisatk for Mechanical 
al Engineers The work 
st aspects of light mechanical 
precision mechanisms 
nical devices, the en 
electronics, special com 
1 tools for their production 
non machines, automatic 
ruments 
undidates will have the 
being engaged on projects 
the most advanced En 
troni and =Production 
hould have an Engineer 
or Higher National Cer 
juivalent qualification, 
experience, and preferably 
ige of production tech 


niments are to the per 

aff and carry an excellent 
he Company operates a Staff 
Scheme Candidates should 
writing quoting reference 
t I Lunt, Staff 
Ferranti Ltd., Hollinwood, 
ing brief details of quali 
experience Interviews 
ondon Saturday 

iews can be arranged if 


Ww 


LONDON COMPUTER LABORATORIES 
FERRANT! LIMITED 


have vacancies for 


SENIOR DESIGN DRAUGHTSMEN 


and 


DRAUGHTSMEN 


for 
Electronic Equipment 
Mechanisms and Light 
Machines 
Th appointments are of an 
t ting and progressive nature 
the case of the Senior 
Vacancies will include the design 
of prototype or production equip 
ment Technical qualifications 
d be up to HNC or O.N.C 
jard and applicants should 
tro-mechar ical or light 
al experience Some 
p experience is desirable 
iries are excellent with 
fit of a Staff Pension 


i should apply in 

giving full details to 
int, Staff Manager, 
Ltd., Hollinwood 
Quoting reference 
SubDsequent interviews 
i in London and on 

mornings if desired 


SITUATIONS VACANT 
LECTRONIC Engineer required 
charge of technical development 

ties of company n new factor 
design and practical t 
pass amplifiers, filter techr 
importance than purely 

tion. well-equipped a 

with good sa 

interestu 


~LECTRONIC Engineer 
‘ techni e ¢ 


lopment 
ive 
yualifics 
mne| Manager 


l ABORATORY 
~ 1cerlacke ! 
t f ca 


k ‘horn 
MULLARD 


f 
efere 


"T°ECHNICAL writ 
ft nstrun 


VELOPMEN' 


ym pan 


ADIO techni 
Aerad) t 


yt 


FE! ECTRICAL 
yinee 


4 ee 


CHIEF PRODUCTION 
ENGINEER 


An opportunity has arisen 
for an outstanding man to 
establish and control a new 
Production Engineering De 
partment in a leading firm 
manufacturing an extensive 
range of electronic test equip 
ment. 

This is a senior appoint 
ment calling for considerable 
organising ability and involys 
ing responsibility for elimina 
ting difficulties at a pre 
production stage which would 
otherwise interrupt the 
smooth flow of production 


A knowledge of electron 
circuitry techniques and sev 
eral years experience in the 
electronic field will be re 
quired, together with = an 
understanding of modern work 
study methods 


Apply in writing to the Person 

nel Director, The Solartron 
Electronic Group, Tham 

Ditton. 


A PROGRESSIV! CAREER 
WITH AN EXPANDING OR 
GANISATION is offered in one 
of the following fields to engineer 
of ability and suitable design 
experience 


INSTRUMENTATION AND 
COMMUNICATIONS EQUIP 
MENT, ELECTRO-MEDICAI 
KQUIPMEN'T 


SENIOR DEVELOPMEN'|! 
GINEERS are required 

take a responsible part 

design of a wide variety of 

ised equipment. Candidate 
preferably possess an honour 
degree or the equivalent 
DEVELOPMENT ENGINEERS 
are also invited to apply for a 
number of posts of varying seniority 
and requiring qualifications ranging 
from O.N.A to degree standard 
Specialised experience in one of the 
above fields is an advantage but is 
y no means essential 


appointment are permanent 
{ pensionable and carry attracti 
aries: they offer excellent pro 
pects and the opportunity to work 
in newly equipped laboratories on a 
variety of interesiing project 


Applications will be treated a 

fidential and should be mad 
the Superintendent, Electronic 
velopment Division 


R. B. PULLIN & COMPANY 
LTD., GREAT WEST ROAD 
BRENTFORD, MIDDLESEX 
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SPECIAL OFFER | Dijin ait 23° | MULLARD OVERSEAS LTD. 
G.E.C. & B.T.H. - n are ay ail an loves E ‘the ‘a require a young engineer up to 


GERMANIUM CRYSTAL ing lo quaiitentions and experience: the nS a oe oe 
DIODES ct Gakese’ Aisanee"t . Hiah i technical qualification in physics, 


electrical engineering or radio to 
V= cx stage 24d he 2 aay » ae join the Radio Division as 
‘ echnical Commercial Assistant 
Free wit h diode rou ‘ Duties will cover preparation of 


Diagra 

A large pu ' ' ‘ f yublicity m l,s > tech | 
GUARANTEED diods } é ‘ eside I publicity material, some technical 
articles and reports and entail 
- H liaison work between design 
COPPER INSTRUMENT WIRE . a ceie engineering, production and 

ENAMELLED, TINNEL Z TLE ) ‘ 
OTTON AND K COVERE the pon indu commercial departments A 
All ga : 
BA. SCREW 


ee ‘ knowledge of overseas market 
WASHER 

soldering tac ‘ requirement would be an 

iat none ; additional qualification. Applica- 

FORMER D TUB - : sechn tion in writing should be 

ALL DIAMETER le : addressed to Personnel Officer, 

SEND STAMP FOR LIST. TRADE SUPPLIED I i—'T Century Hous Shaftesbury 

POST RADIO SUPPLIES es of wiremen, Ave., London, W.C.2, quoting 

33 Bourne Gardens, London, E.4 1 +e. rn : reference No. 802 


—————— 


ELLIOTT BROS (LONDON) LTD ort end. He 2 COMMERCIAL T.V. 
ROCHESTER, KENT Aue i pe Commercial Television and F.M 


4 and ¢ broadcasting have resulted in 
RADIO RADAR DIVISION ( and fe vacancies becoming available for 
An a pening men interested in the develop- 
ee nen ped fp snatyptne the gpeament: mee ' ' ’ , ment of V.H.F. tuners involving 
in the design and d ' f UHI ie new techniques of design and 
equipment. Hes ; lee oe of e pensic manufacture Salaries in the 
, { , plica e ‘ range of £650-£1,200 are cff:red 
supervising the j U ‘ af 

experienced engincet ow , f to Engineers with the required 
qualificatior i pe’ AO ey on experience, and prospects of 
yo ee ; lectric DI future advancements are good 
qualification pp 4 Re tendon, W.8 ; Write, in confidence, giving full 
Officer, Elliott Brothers (London “or ; particulars of experience and 
—- Airport Works, Rochester All " jualifications to Box No. 784 


ENGINEERS 


. . : an the late Vacancies exist in the Test Gear 
TELECOMMUNICATIONS sid { Laboratories of an Engineering 
LIMITED, t 1 write. i Company located in the London 

DITTON WORKS, CAMBRIDGE é er (R area for the following staff 


have interesting vacan S ' ence an Design & Development Engineers 


Salary up t £1,000 per annum 


senior and junior engineer 
; Maintenance Engineers 
experienced in the design , ona. s 

pt I 0.0. p.w 


of airborne communication 
a +f Instrument Makers 
and navigation equipment . H Up to £13.0.0, p.w 


tl f 
Experience in transistor Applicants should have hed pre- 
circuitry will also be vious experience of this class of 
tageous e evision te work based on a sound knowledg 
. of electronic principles Plea 
Appl giving ‘f deta f “ 6 giving full details to Box 
the Personnel f ¥ 0. 7 o WW. 
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SITUATIONS VACANT 
NEW BOOKS TELE COMMUNICATIONS 
: 1a! rep ite ha 
ON RADIO & TELEVISION 
Norid Radio Handbook, by Lund 
Johansen, 1956. Postage 8d 106 
A Beginner's Guide to Radio, by F. J 
a Postage 6d 76 
V. Aerial Manual for Bands 
by E. Laidlaw. Postage 4d 46 
Make Aerials for T.V. Bands | 
4 and V.H.F. Bands ii, 10 
different designs. Postage 4d 
The A.R.R.L. Handbook 1956 edition 
Postage 
Magnet cording Handbook, by 
Hick "ostage |/- 21 
Teletcube Manual 
5 
ntenance Manual. Postage 
106 
ng Pocket Book, by 
stage 6d 106 
Charts, by Beatty and 
Postage | 76 ABORATORY 


or complete lists of English 
an books and periodicals 


UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET, 
LONDON, W.C.2 (adjoining Lisle Street) 


rRONICE 


f nitf ve nd kn 
MORSE CODE Training ‘3.3 
Training qualificatior wil 
write giving full detail 
COURSES tor BEGINNERS ( FPerso ious ftarien ce 
rhe Per 1 ager 
and OPERATORS, also a nt), de Havilland Propellers 
SPECIAL COURSE for passing rts 
the G.P.O. Morse Test for 
securing an AMATEUR'S LEC gt ‘7 


TRANSMITTING LICENCE | -~ Dil" 


gen eral experts 
Send for the Candler oan power i - 
BOOK OF FACTS 
t gives details of all courses 
Fees are reasonable eave on full pay; passage 


and medical attention ; 
h or Monthly Payments assurance scheme is in oper 


THE CANDLER SYSTEM CO. | |" 69 and experience, 
(55W) 52b ABINGDON ROAD, LONDON, W.8 
ysten Denver, Colorado, U.S.A 


gineering or Electronic 
Salary ~ accordance 


qi Convertors | oso 


AR (.FFIC 


Band 


2 SWITCH UNIT 


SPENCER-WEST 


ay Works, Gt. Yarmouth 


Telephone. 3009 


yencer-West, Gt. Yarmouth 


£1) 


iperannua 


yn 
Scien 


eue 


ns 
fic 


gineering 


Servo and Electronic 


Sales Ltd. 


ge of servo comy ‘ 
m, Velodyne Motor Uenerators 

two-phase Servo Motor t 

teme of ntereat elect ' 

Heater Traastormers Hermet 

input ‘ 

ach 

Vertica 

Potentiometers 

lin 
ob engra 

jos., F 2 26 Lu ) ’ 

400 o.p.s. 115 ¥. Rotary Converters 
tonservatively rated at 45 W ' 

£6 each 

Miniature Thyratrons ’ ‘ 
witeh VLA 641 (COVS40 Mold only aete of thr 
ivZie and one VLA 651. 2B/G per set of tour valve 
rein 

Special Valve Offer, set 

Vie | heow J7« 

Miniature Relays, | 

operation, D.P.OC.O 

each. PP. 1/6 

Siemens _~. popes Relays 

7/6 each 

Selenium Mectinery My. 4A 

eact 

Hot Wire Ammeters, Range 6-1 A 

0 livisions 4)in. projection mig 

rr ‘aN 

Volimeters, Moving tror 


Porcelain Insulator 


Insulation Test Set 
> te f A 
direct 


s separate price 


1, HOPTON PARADE. STREATHAM HIGH ROAD 
LONDON, 6.W.16 1 4T Keathan 


Appointments with the British 
Tabulating Machine Company 
Limited, at Letchworth, 
Herts. 


ELECTRONICS 


In keeping with its expansion 
programme and ever increas 
ing use of electronics for 
accounting and statistical 
problems, this Company, 
already well established in 
this field, is looking for a few 
senior men able to take charge 
of design and development of 
electronic calculating and com- 
puting machinery. 


Desired qualifications include 
a recognised degree in electri- 
cal engineering, physics or 
mathematics and practical ex 
perience in the use of elec- 
tronics, preferably as applied 
to computing techniques. 


Applications should be ad- 
dressed, in the first instance to 
Personnel Superintendent, 
quoting reference: WW/19. 
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Good Investments See. oS 
| CHART RECORDERS. By leading Britist ; 


Wall + 


ta 


plac namelied cas« 


chart speed t 


Few y Type ¢ 
2 WAVEMETE 


Zz 


D.C. MOTORS 
Ele Motors w 
is, tested and guarantee 
4 SEWING MACHIN 
230 volts A.C Rad : 
Fit any ordinary domes 
bracket for fixing, be 
te, £7 5/-, post 3/6 
SSLOTTEO ANGLE, 7 ¢ i ch 
wide 10f ng, fe ad  « . ‘ V.H ilse 
’ 4 ‘ t to 
hniques 
: boltat y electro 
extra Write for! ance ture design; 
6 D.C. DYNAMOS amp. s t : ndivid ability rathe 
‘ Ke P | > write 
Kerr La 


Malden 


punting 
Leslie Dixon & Co. 
Dept. A. 214 Queenstown Road, London, 8.W.8 


Telephone : MACaulay 2159 


Leads the world in 
TAPE RECORDING 


For details world’s most 
advanced Tape Units and Tag 
Recorders cont 


"TT ECHNK I t 
J the | t | VERDIK SALES LTD. 
8 ,RUPERT COURT, WARDOUR ST., LONDON, W./ 


Gerrard 8266 


= 
z 
mi 
= 
i“) 
— 
° 

x 


The New Enclosure 

for Goodmans Speak- 

ers conjunction 

y h their New 

Acoustical Resistance 
Unit 


[womoomn|S 


|ommA>mve| 


|4azmz0—com| 


xOn Xero m<v| 


Write for our New Catalogue 
From years of specialized production | ree or the annua +. 
we have designed 34 cabinets, styled to perioc : ’ 
suit all tastes, of reliable construction : k oanannmned 
ind pleasing appearance. Prices range | | lc P x school 
from £5.10.0—£30. Easy payments y 
A. L. STAMFORD (Dept. B4) duty e— 


20 COLLEGE PARADE, SALUSBURY ROAD, © Headquarters Londen. Airport 
LONDON, N.W.6 ham, Middlesex 


WIRELESS WORLD 


SITUATIONS WANTED 
seeks | 


THEO i 
appre 
F 


Gene 
hrome 


B 
TECHNICAL 


x 


TRAINING 


B 


{ 
idt 


TUITION 
AM B 


* ‘ Amate 


BOOKS. INSTRUCTIONS, ETC 
‘ VW , 


A‘ 
w r Ha A ’ 


W I k K I : 


Mi‘ 


OT Skyn 


A BEADON ROATL ONDON 


RAGE 


WRITE TO 


sts] 


‘ 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 


ARMAMENTS DIVISION 


ELECTRONIC AND ELEC 
ENGINEERS 


TRICAI 


SENIOR 


th Ele 
of guided 


cers t tror 


als weal 


| haracter and includes syst 


ym plex 


interesting 
installati 


1 an 
of « 


ncluding mechar 


mponents 
trical 


cle engine 


rad 


" 
highly 


these per 
desirable 


rt 


al work is 


ment 
posts ar 


J amenit 


ne Of 


Ouort 


nt 


Te 


‘r 


n 


COMPANY has 
Engineer 
! ow 


THE PLESSEY 
for Devel 


pme 
‘ * 


» Variable Capacitors 


b) Switches for Radio or Electri 


Appliances 


V.HLP. or UWL 
Tuning Mechanisms 


cal 
Circuits and 


Relays and Vibrators 


Loudspeakers and Acoustics 


1 salary and mre e future 
‘ 


gi 
experience 


Personne 


Limited 


to the 


Compan 
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The GENERAL ELECTRIC COMPANY Ltd. DE HAVILLAND 


BROWN’S LANE, ALLESLEY, COVENTRY 
requir Advanced Guided Weapon Projects 


DEVELOPMENT ENGINEERS Specialist Servo Engineers are required for positions in 

TECHNICAL ASSISTANTS an expanding organisation engaged on research, design 
RADIO or RADAR MECHANICS a Ware 

Permanent and progressive posts, both senior and 

lor junior, are available for men with ability and enthusiasm 

who can offer sound knowledge and experience of 

Interesting work on AUTOMATION applied hydraulic servo mechanisms. Promotion prospects are 

to COMPLEX RADAR and GUIDED good and conditions of employment are generous and 

MISSILE SYSTEMS enlightened. 


—— a , en We operate a five day week and assistance is given in 
DEVELOPMENT ENGINEERS. Should posses: P y s 
obtaining single lodging accommodation within easy reach 
design or development experience in (a) Switching of the works 
circuits (b) Data transmission and Servo Systems or 
(c) RADAR Circuits, A degree in Electrical Engineer- Three grades of specialist engineers are 
ing, Physic H.N.( or equivalent qualification required as follows: 
desirable (1) Servo engineers with a theoretical background, having 
an some practical experience of servo design. Candidates 
TECHNICAL ASSISTANTS. Should prefe rably for these posts need not have any electronic experience 
7 (Ref. 68) 

have experience as abo. O.N.C, or equivalent 

: ll) Servo engineers with a practical outlook. Candidates 
desirable should possess a good knowledge of electronics and 
preferably be acquainted with hydraulics (Ref. 69) 


RADIO or RADAR MECHANICS. For work on t: c 
lectronic ircuit engineers for the detailed circuit 


prototype equipment Ability to work from circuit design of the control equipment associated with hydraulic 
servos. (Ref. 70) 
diagrams is essential 
Apply in confidence, quoting reference number of posi- 
tion sought to: The Personnel Manager (Technical Em- 
Personnel Manager. Re/ ployment), de Havilland Propellers Ltd., Hatfield, Herts. 


Apply by letter, stati age an perience to the 


The P ) a s vacancies 
MECHANICAL DESIGN ENGINEERS ae sae C oe pew Oe Karras SOUNDMASTER 
Applications are invited fror ini ut Ilford for Radio and Electronix (TAPE RECORDER) 
Design Engineers wit! Kperier t Engineers in the following grades G E.c 912 PLUS AMPLIFIER 
design of electronic equipr pref PROJECT ENGINEERS 
ably to M.O.S. specifics J SENIOR ENGINEERS FM COMPONENTS 


vacancies call for men gi SENIOR DRAUGHTSMEN Deneo Caner, Gorler, Bei, Jason, ete 


ability and attractive salaries wil " nd siamp for free lis 

to the selected candidates. Please 1 These are mot ts me ~y aoa comes All goods guar ranteed brand new No ex W.D 
giving full details of experience to Box c—— ompé — ot move FRANKLIN & HALL, 37! Havant Rd., 
No. 695 “ . +} u ~—— FARLINGTON, PORTSMOUTH, HANTS. 


vw course of the 
of the Division's 
s in the Electronix 


Salaries commensurate with experience 
i 


“A CAREER IN AUTOMATION” Saad ite of Neoue aeeinnte an 


: range available and 
Imperial Chemical Industries the earlier applicants will have a wide 


—— ee Ss i MULLARD RESEARCH LABORATORIES 
INSTRUMENI ARTIFICERS Compan imited icarage Lane 


for the installation and maintenance siyora ‘ have vacancies for graduate 
of all types of proce instrumer 


in a large new chemical wor 7 . 

operating at Wilton in the Nort ENGINEERS & PHYSICISTS 
Riding of Yorkshire 
This is a comparatively new t é : to work in an enthusiastic and 
which is expanding rapicdl a ENGINEERS experienced research team on 
training courses are available fo Applications are invited from Senior advanced television projects em- 
tradesmen elected for thi VOI Project Engineer with a spec ialised bracing a wide front of electronic 
Se ERS at mnowlengs of the menwacture ¢ techniques, including colour and 
tice-trained FITTERS or BLE electrical and mechanical products - 4 iu ane — 
rRICIANS who wish to enter th Applicants should have a good practical semi-conductors 

interesting field engine 


ering background and a sound 
Trade Union rates ¢ ‘ in technical experience of tool design Apply to 

operation with « ortu 0 and planning and b apable of putting Personnel Officer, 

earn bonus te al anc new projects on a sound production MULLARD RESEARCH 

welfare facilities are availabl basis se cancies off cellent Tv 7< 
e ¢ ’ These vacanci er excellen LABORATORIES, 


is a Pension Fund and oft opportunities to men secking permanent . 
, . Cross Oak Lane 
Sharing Scheme and progressive positions London 7 


Apply in writing to the Labour area Applications, which will be Salfords, near Redhill, 
Officer, Imperial Chemical In- treated in confidence, should give full Surrey, 

dustries Limited, Wilton Works, details of experience and salary ri quoting reference ERL(O) 
Middlesbrough, Yorkshire, or to quired and be addressed to Box No 
any Ministry of Labour Office, 147. clo “ W.W.” 

quoting reference ICI, X/286/1. 


APRIL, 1956 


Wrretess Wor_p 


Philips Balham Works Ltd- 
45 Nightingale Lane, 
Balham, S.W.12. 


require 
TEST ENGINEERS 


for nucleonic monitors and elec- 
tronic apparatus. H.N.C. or 
equivalent qualification is de- 
irabl but a good history in 
radio, television or allied work 


would be considered. 


Prospects of advancement are 
good 


Write giving full details to the 
Personnel Officer, 


or telephone Battersea 8521 for 
appointment 


A. V.ROE & CO. LTD 


Have the following vacancies 


1. Senior Trials Team Leaders 
possessing good qualifications 
and experience in applied 
Electronicsand Aircraft'G.W 
Field Trials 
Senior Development Test 
Site and Magazine Engineer 
with extensive experience 
of Explosive and Safety 
Equipment 


GOOD SALARIES AND PROSPECTS 
PENSION SCHEME 


Applications should be addressed t 
THE CHIEF ENGINEER, 
WEAPONS RESEARCH DIVISION, 
A. V. ROE & CO, LTD., 
WOODFORD, CHESHIRE 


Electronic Engineers required 
for the modern Laboratories of a 
large and well-established Engin- 
eering Company situated in the 
East Suburbs of London. 
Applicants should possess good 
qualifications and have at least 3 
to 5 years’ industrials design and 
development experience. Attrac- 
tive salaries will be paid to the 
elected candidates. Please reply, 
giving full details of qualifica- 
tions and experience to Box 
No. 692 


Transistor & Printed Circuit Components 


RADIO COMPONENTS : 

Phe rapid development of transistors 
and printed circuit techniques has 
given rise to an interesting field for 
design and application of new com 
ponents for these fields. Permanent 
pensionable posts are offered to dé 
velopment engineers wishing to 
undertake advanced development 
work of this kind. The company’s 
laboratories, situated in the London 
area, are fully equipped and offer 
agreeable working conditions. Writ« 
to Box No. 783 details of age 
experience and qualifications, which 
will be regarded a strictly 
confidential 


“VIEW MASTER” 
ENTHUSIASTS! 


If your supplier has any 


difficulty in obtaining 
View Master’ modi- 
fication and converter 
kits for you, get him to 
ontact the foremost 
omponent whole- 


Salers :— 


UNCLES, BLISS 


OF CROYDON 


ind T.C.C. kits and circuit, 
Trade enquiries only. 


PLESSEY NUCLEONICS LIMITED 
The Plessey Company has re tly an 
nounced the formation of this new compan 
which is to be located in the Northamprt 
area. Several vacancies exist for the follow 
ing staff 


1. Senior and Junior Electronic Engineers 
Senior and Junior Design Draughtsmen 
Senior and Junior Physicists 
Senior and Junior Laboratory staff 
Senior and Junior Site Engineers 


Production Manager and Progress 
control staff 


Workshop personne! of al! grades 


inspection personne! tamiliar with 
M.0.8. Procedure 


For Senior posts, at least four years ex 
perience in a similar position is desirable 
together with appropriate qualification 
Considerable scope for promotion 
offered to suitable applicants, and salaric 
will be in accordance with previous ex 
perience and qualifications 


Interviews can be arranged either at } 


ampton or at Ilford. For further details ple 
write to the Personnel Manager, The Plesse 
Company Limited, Ilford, Essex, quoting 
reference PN/I 


THE FAIREY 
AVIATION COMPANY 
LIMITED 


WEAPON DIVISION 
require 
ELECTRONIC AND 
ELECTRO-MECHANICAL 
ENGINEERS 


Section Leaders and Assis- 
tants are required for small 
teams to prepare and field test 
Guided Weapons and to carry 
out further development in 
the laboratories. Section 
Leaders are required to have 
at least H.N.C. (or equivalent) 
and experience of one or more 
of the following:—microwave; 
pulse or communication tech- 
niques; small servos; gyro- 
scopes; D.C. amplifiers or 
electro-mechanical instru- 
ments. Assistant Engineers 
should be up to O.N.C 
standard and have, preferably 
but not essentially, similar 
experience. Suitable training 
and experience in H.M. Forces 
would be an advantage 
for either grades of these 
vacancies These positions 
offer unique opportunities for 
advancement and the obtain- 
ing of higher qualifications is 
encouraged. Excellent salarix 

ind bonus. Pension scheme 


Apply, quoting Ref. WW/59, 
to the Assistant Manager, The 
Fairey Aviation Co. Ltd., 
Weapon Division, Cranford 
Lane, Heston, Nr. Hounslow, 
Middx 


D. NAPIER & SON LTD. 


LUTON AIRPORT, BEDS. 


The following Technical Staff vacancies exiet in th 
Inetrument and Kiectronic Laboratories 


‘echnica) Assistants with 

dewign and devely 

experience in ie measurement and 
eoording, preferably in aeromautica! field 


Laboratory Assistants (Kiectronica) with experience ix 
watruction and lesting of experimental and prototype 
spparatas 


Technica) and Laboratory Assistants (lnetruments 
with experience in inetrument calibration. Aero 
erience het essential, but sound knowledge 


e and electrical testing required 


Full particulars to Dept. C.P.S., 3346/7 Strand, 
W.C.2, quoting Ref. 1291A 
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SIEMENS BROTHERS & C0 LIMITED Engineers required for Telecommuni BRASS, COPPER, DURAL, 
: cations Laboratory Must be ex ALUMINIUM, BRONZE 
WOOLWICH, LONDON. $.£.18 perienced, realistic and practical, and ROD, BAR, SHEET, TUBE, STRIP, WIRE 
able to work with#a minimum of 3,000 STANDARD STOCK SIZES 
oo ae ¥ ee gee a nll supervision Knowledge of communi No Quantity too Small List on Application 
been set up at Blackheath for work ations engineering for high duty and 
on Electronic Switching and Com Cre cienans applications, largely is H. ROLLET & Co. Ltd. 


' ; ’ .W.1. SLC 4 
puting. There are excellent oppor H.F. and U.H.F. fields, static : coatee ar LivERrooL. BIRMINGHAM. _ 
tunities for Laboratory ‘Technicians mobile and airborne is desirable MANCHESTER, LEEDS 


with suitable practical experience Much of the work is on advanced 
to establish themselves in this im techniques and involves responsibility 
portant field Good conditions for development and _ engineering 
and prospects, and ompetitiv through type approval to production 
salaries according to age and Minimum qualifications are H.N.« RADIO & TELEVISION COMPONENTS 
qualifications aEvery scope for or ¢ & G. or equivalent Salary WE OPERATE A PROMPT & EFFICIENT 
advancement under expanding pro up to £1,000 per annum London MAIL ORDER SERVICE = 

‘ oo 6 
gramme Apply in writing to the Area. Please reply, giving full details VIEWMASTER” & “TELE-KING” specialists 
Staff Establishment Officer, Ref of experience, to Box No. 694 Fasy terms available. Stamp (only) for lists 
"44/3 
lateled JAMES H. MARTIN & CO., 


FINSTHWAITE NEWBY BRIDGE 
ULVERSTON, LANCS 


ne The finest method 


a , 
for cleaning records RECORD PLAYERS! 
Already over 5,000 enthusiastic users Gute coakionana, 
TRANSFORMERS mer - CASINGTS! AD 
of wit evees up to 25 KVA for Single or Three "™ =—«*" Dust Bug a a S 
MAINS AUTOMATIC GRAMOPHONE RECORD CLEANER no 7 ab a Rk seal § 
Output and Special Purpose Transformers for ft 100/125, 200/250 AC mains 


Radio Equipment; Chokes, etc APPLIED FO! 334, 45, 78 r.p.m. and 


COILS : neutral by .elector switch 
for Contactors, E.M. Brakes, Air Valves, etc , and | Price reduced to 17/6 (plus 7/- purchase tax) | 7 guinea value! 
coil WINDINGS for all purposes ; tee , Our price €3,10.0. 
SOLENOIDS rom your local dealer or 3-.peed Record Players, fitted Acos turn-over 
for A.C. and D.C. Operatior CECIL E. WATTS HGP 59 pick-ups, with twin sapphire styli 
R @ case th lid, fitced cl and handle 
W. F. PARSONAGE & Co., Ltd, | consuiant and Bngineer (Sound Recording and Reprodu Worth 10 ens.! Our price 7.186 ; 
INDUCTA WORKS - Park Rd - Bloxwich © Walsall | Oauicigh Grange, High Cross, nr, Uckfield, Susse Carriage, Packing & insurance 5/6 
Telephone: BLOX 66464 Send stamp for complete bargain lists 


— RONALD WILSON & CO. 


12 Bridge Street, Worcester 


7 in Tar ; ‘ ‘a 
A im. , (ile, TANNOY High Fidelity Amplifiers and 


Y Pre-amplifier tone compensation units 
Tells you what's going on clearly Write for details to: 


, | 4% 
zi swonwooo se» —\ GOODSEILE ero 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. prey OH 8008 47 Gaaey 


LEIGH COURT = TORQUAY e 4547/8 


40 Gardner Street Brighton | Sussex 
Tel.: Brighton 26735 


MALVYN ENGINEERING WORKS 


Manufacturers of Chassis, Small 
EXPANDING COMPANY with Pressings, Machined Components, 


world sales of electronic equipment Wiring and Mechanical Assemblies, ELECTRO- MECHANICAL 


offers to a first-class ELECTRONIC to specification 


yp seven 100 Pann ROAD, wane, nents. ||| ENGINEERS REQUIRED 


Attractive salary. Good working 
conditions in a modern research ———— Telephone: Wore 465 
laboratory. A permanent and pen 
sionable post Unfurnished flat to work on the development of 
and removal expenses 


small gyros and allied mechanisms 


Ihe work includes |} Project Engineers required for tele- 
he application ectronics communications laboratory. Must be A good background of instrument 
in an entirely new rojer experienced, realistic and practical and engineering is essential, but tech- 
of considerable inter« he d , able to work with a minimum of super . 
of unconventional circt PF ‘ || vision. Knowledge of communications nical qualifications, although an 
tems Use of pulse niat engineering for high-duty and pan advantage, are not essential. 
scanning stems ar insist climatic applications, largely in VHI 
and UHF fields, static, mobile and 
the following qualification airborne, is desirable. Much of th é 4 
; “a ; work is on advanced techniques and qualifications and previous ex- 
gineering or Physics Degre« { ; pm 
LB.B. or H.NC. and have « nvolves responsibility foridevelopment 
; and engineering through type approva 
to production and contro! of a small 
Applications will be treat team Minimum qualifications are The Personnel Manager 
confidential and should be made t | H.N.C. or ¢ & G. or equivalent (Technical Employment), 
The Research Department ; Salary yee 1,01 > per — = de Havilland Propellers Limited, 
Crosfield Ltd.. 232, Old |] area ease reply, giving full details 
BOA of experience, to Box No. 693. | Hatfield, Herts. 


Candidates should po: Please write, giving full details of 


perience, quoting Ref. 64, to:— 
experience in circuit design 


WIRELESS WORLD 


ready to meet F.M., V.H.F. and Colour 
Television developments. 


Now is the time to learn the theoretical and practical 
principles and so ensure your future in this rapidly ex- 
panding field of Electronics. 


ONE-YEAR COURSE IN MODERN RADIO AND TV TECHNIQUES 
\ full-time day course in the Principles and Practice of 
Radio and Television. 


» 


Next cou commences on the 22nd May, 1956. 
THREE-YEAR COURSE IN TELECOMMUNICATION ENGINEERING 


including opportunity for nine months’ practical attach- 
1 in E.M.I, Laboratories and workshops). 


t 


Next course commences on the Ilth September, 1956 


E.M.I. INSTITUTES 


Dept. 127Z, 10 Pembridge Square, London, W.2 
lelephone: Bayswater 5131/2 


The College associated with a world-wide electronics industry, 
including *‘His Master’ s Voice,” Marconiphone, Columbia, etc. 


WEAPONS RESEARCH DIVISION 


A. V. ROE & CO., LTD. 
Woodford, Cheshire 


vacant posts in their Instrument Research 
nt as follows 
iysicists for interesting instrument 
pplication: 
Engineers to work on simulators, digital 
and analogue devices 


Technicians to work on hydraulic system: 


ind components 


Technicians to work in the instrument 
test ection 
Technicians to work on environmental test 
Engineers and Physicists to work on mag 
netic amplifier applications 
Electronic Engineers to work on autopilot 
and instrument applications 
Servo Engineers to work on control 
problems associated with autopilots 
ful applicants will find the salaries, oppor- 
and working conditions are exceptional 
re is an attractive Pension and Assurance 


available 


ations should be sent to: The Chief Engineer 


ELECTRICAL ENGINEER / PHYSICIST 


for 


SEME CONDUCTOR = DEVELOPMENT 


An expanding Division of an established Company 


in Essex invites applications for this senior appoint 
ment 


Applica \ts must be graduates in Physics or Elec 
trical Engineering, have at least five years industrial 
experience and be capable of supervising a section 
of 6/8 technical assistants concerned with the design, 
characteristics and applications of semi conductor 
devices, including high power rectifier 


This is a pensionable post (non-contributory), and 
a commencing salary of up to £1,200 per annum 
will be paid. 


Rented accommodation is available in 2/3 months 
if required, and subsistence allowance will be paid 
whilst awaiting same. Removal expenses paid 


A confidential discussion with the Chief Engineer 
can be arranged either in Central London or at the 
factory and on a Saturday morning if required 


Please write brief details of relevant particular 


guoting ref. C.10) to Box 4DF 5530, A.K. Advg 
212a, Shaftesbury Ave., London, W.C.2 


COLLEGE OF TECHNOLOGY, 
BIRMINGHAM 


DEPARTMENT OF PHYSICS 


Applications are invited for the following posts 


1. SENIOR LECTURER IN PHYSICS 


Applicants must have an honours degree and should have 
some teaching experience Research or industrial experience 
s essential 


The applicant appointed will be expected to carry out research 
in pure or applied physics or in electronics and should be 
capable of supervising the work of research assistant 


Salary will be in accordance with the Burnham (Purther 
Education) Scale for Senior Lecturers (Men) £1,065 £25 
£1,215 (Women) £852 £20-—£972 (plus equal pay incre 
ment 


TWO RESEARCH ASSISTANTS IN PHYSICS OR 
ELECTRONICS 


lidates must have a good honours degree, or the equivalent 

ics. The person appointed, if a graduate of a University 

1 awards higher degrees externally, would be expected 

work for a higher degree. The appointment involves a small 
amount of teaching 


Salary will be in accordance with the Burnham (Purther 
Education) scale for Crrade Assistants Basic salary 
for men:-~-£510 and for women 1453 r equal pay 
increment) with increments for approved training and 
ndustrial and or teaching experience 


Further particulars and forms of application may be obtained 
from the Registrar, College of Ve hnology, Suffolk Street 
Birmingham, 1, on receipt of stamped addressed foolscap 
envelope Completed forms should be returned to him not 
later than two weeks after the appearance of this advertisement 


K. R. PILLING 
Clerk to the Governing Body 
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W IRELES: 


WorLD 


Ripple 

Current 

Max MA 
450 
530 


Dimensions 


Tc C¢ 
Type No 


CE 37 HE 
CE 60 HE 
CE 60 HEA 
CE IOLE 
CE 36 LE 
CE 37 LE 
CE 36 LEB 
CE 60 LE 
CE 60 LEB 
CE 36 LEA 
CE 60 LEA 
CE ISLE 
CE 38 PE 
CE 60 PE 


She. Sinest Cored Solder in the World 
ERSIN MULTICORE 


Savbit 


TYPE | 


SOLDER ALLOY 


\t the R.E.C.M.F. Exhibition, SAVBIT Type | 
\lloy was shown together with the full range of 


Multicore Solders and accessories. Ersin Multi- 


core SAVBIT Type | Alloy, which contains a small 


percentage of copper, prevents the main cause of 


— tal INTERE st TO bit wear—the absorption or copper from the bit 
- = a LINES MAKING into the solder alloy. 
| propuct JOINTS PER WEEK | Ersin Multicore SAVBIT Type | Alloy is available 


} 

| MILLIONS» Of in 14, 16 and 18 s.w.g. on 1 Ib. and 7 Ib. reels. It 

: a costs Slightly less than standard 60 40 alloy of 

SOLDER BITS LAST 10 TIMES LONGER similar gauges 

t 4 n the le tt ul Wit! S vi i A) oy ha la Tt 
Pay ti . Further information and technical literature is 


the right for 7,500 icints. were used with a available from the Multicore Technical Service 
n lead alloy Department 
7 ib. REELS IZE1CARTON | 
| L | SIZE | CARTON BIB SOLDER BIB RECORDING 
Gig = THERMOMETER TAPE SPLICER 
| 5 - each 4 
| (subject) _ En f 
‘ 
| “- 
SOLDER — 
| | | - = — 
—— 
I pack 
| hr Mu ' 
, " 
| —_—_—_ 7 GE ficient 
: Alloy A 
j 7 N T ead vi { > weet For professional and amateur 
| —. 4 f sold : ary recording tape enthusiasts,this 
16014 60/40 ins . th - eM. ‘ . instrument enables tape to be 
| R! | Cc 16018 60 40 8 SI fe hee “ 4 , cut and jointed easily, quickly 
| { C140! 40 60 17 ee ' f and to extremely fine limits 
4 40 6 ‘4 6 1 e ty 18 6 each (subject 
Ci40le 0 60 6 é ) 
| 


MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS (BOXMOOR 3636) 


